
Multiple files are bound together in this PDF Package.

Adobe recommends using Adobe Reader or Adobe Acrobat version 8 or later to work with 
documents contained within a PDF Package. By updating to the latest version, you’ll enjoy 
the following benefits:  

•  Efficient, integrated PDF viewing 

•  Easy printing 

•  Quick searches 

Don’t have the latest version of Adobe Reader?  

Click here to download the latest version of Adobe Reader

If you already have Adobe Reader 8, 
click a file in this PDF Package to view it.

http://www.adobe.com/products/acrobat/readstep2.html




Form 10200.155 Chemical Hygiene Plan Training for Ames Laboratory Group Leaders (AL-127) [Refresher Memo] 
ESH&A 
Rev 0 
July 30, 2004     


Chemical Hygiene Plan Training for Ames 
Laboratory Group Leaders (AL-127) 
Refresher Information 
 
 
Group Leaders at Ames 
Laboratory have the 
responsibility of 
managing the hazards 
associated with the use 
of chemicals.  This 
information is a brief 
reminder of some of the 
basic principles associated with sound chemical 
management. 
 
Integrated Safety Management (ISM) is the 
foundation of the safety program at Ames Laboratory.  
ISM requires that all employees have a proactive safety 
attitude from the planning of work through the 
completion of work.  This comprehensive attitude on 
safety is best instilled by supervisory personnel.  All 
employees must have a strong awareness of and 
commitment to safety to reduce the hazards of working 
with chemicals to the lowest possible level. 
 
Readiness Review is the mechanism by which all 
research conducted in Ames Laboratory space OR 
funded through Ames Laboratory is reviewed for 
environment, safety and health considerations.  It is the 
Group Leaders responsibility to assure that all research 
activities are defined and have been approved via the 
Safety Review Committee.  ESH&A can provide 
assistance to Group Leaders on assuring that all 
activities have been approved. 
 


The Iowa State 
University Chemical 
Hygiene Plan (CHP) has 
been adopted by Ames 
Laboratory and describes 
standard operating 
procedures that, if 
followed, ensure safe use 


of chemicals.  The CHP can be found at: 
 


http://www.ehs.iastate.edu/publications/manuals/chp.pdf 
 
Group Leaders are responsible for implementing the 
requirements of the CHP in their laboratory.  Chemical 


users are responsible for knowing the requirements of 
the CHP.  Several key points of this document are as 
follows: 
 
• Written standard operating procedures are required for 


all chemical work. 
• Store incompatibles separately. 
• Be aware of quantity limits for flammables (>10 


gallons in one lab requires flammable storage 
cabinet). 


• Use and store peroxide-formers in accordance with 
the provisions of the CHP (dispose or test after 6 
months of opening OR at expiration date). 


• Ensure that all compressed gas users have completed 
Cylinder Safety training and use compressed gases in 
accordance with the “Cylinder Safety Guidelines” 
document: 


 
http://www.ehs.iastate.edu/publications/manuals/gascylinder.pdf 


 
• Have hard copy, vendor-specific MSDSs for each 


chemical. 
• Ensure that all chemical containers are labeled with 


identity of the chemical, manufacturer and hazard 
statement. 


• Use chemical hoods whenever feasible and use 
correctly (sash height correct; put in “set back” with 
sash down when not in use). 


• Assure that appropriate 
Personal Protective 
Equipment (PPE) is 
available to all 
employees and worn 
when required. 


• Ensure all chemical 
users have completed 
the following training modules: Chemical Hazard 
Communication, Hazardous Waste Generator, 
Personal Protective Equipment.  Contact the Training 
Office at 294-1376 to arrange for training. 


• Have employees report all injuries to ESH&A or 
Occupational Medicine.  


 
Call Environment, Safety, Health & Assurance (294-
2153, G40 TASF) for any questions on chemical 
hygiene at Ames Laboratory.  
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Form No.  10200.003      Activity ES&H Hazard Identification Checklist  Page 1 of 1  Revision 19 Dec.2006 
 


Activity ES&H Hazard Identification Checklist 
 
Name of Activity:   
 
Activity Supervisor: (Print)  Location:  Room       Building ________ 
 
            
ES&H Rep.'s/Coor.'s Signature       Employee #  Date  Group Leader's Signature  Employee #  Date 
      (Approved by) 
 


IMPORTANT! Attach a hazard management statement for each item checked below. 
 


Check all of the following that are applicable to/or involved with the activity.  This checklist will be utilized by ESH&A in review of the activity. 
 
A. Chemica l  and  Bio log ica l  Concerns 


1. ___Mercury or mercury compounds (e.g. dimethyl mercury). 
2. ___Research involving human subjects or animal studies. 
3. ___Chemicals requiring personnel medical monitoring (see “Federally Regulated Hazards”: www.ameslab.gov/esha/HazardInventory.pdf). 
4. ___Hazardous or toxic chemicals (www.ameslab.gov/esha/CHPAppendixA&BAcuteHazWastes.pdf). 
5. ___Extremely hazardous substances (www.epa.gov/swercepp/ehs/ehsalpha.html) 
6. ___Flammable chemicals (flashpoint < 100ºF) in quantities greater than 4 liters (1 gallon) in one room. 
7. ___Perchloric or picric acid, peroxide-formers (www.ameslab.gov/esha/CHPAppedicesK&L&MPeroxideFormers2.pdf). 
8. ___Pyrophoric or explosive materials (www.ameslab.gov/esha/CHPAppendicesH&IIncompatiblesShockers.pdf). 
9. ___Activities that generate potentially hazardous ambient air concentrations of particulates, mists, fumes, vapors, or asphyxiates. 


10. ___Generation of chemical, mixed, or radioactive waste (as defined by the Ames Laboratory Waste Management Program Manual). 
11. ___Generation of new waste streams, or a > 20% increase in an existing waste stream. 
12. ___Biological materials (including human, plant or animal pathogens) (www.ameslab.gov/esha/ISUBiohazardousAgentsList.pdf) 
13. ___Suspected and/or confirmed carcinogens (www.ameslab.gov/esha/CHPAppendicesD&ECarcinogens.pdf). 


  
B. Radia t ion  Concerns 


1. ___Radioactive materials, radiation sources. 
2. ___Lasers (excludes laser printers and pointers). 
3. ___Radio frequency (RF) or microwave generators  (excluding personal microwave ovens) of greater than 10 watts average output power.  
4. ___Ultraviolet radiation, which could expose personnel (e.g. arc welding, inductively coupled plasma, UV reactors, xenon lamps, etc.). 
5. ___Generation of Radioactively contaminated waste as defined by the Ames Laboratory Waste Management Program Manual. 
6. ___X-ray generating devices. 


  
C. E lect r ica l  Concerns 


1. ___Work with exposed electrical wiring or parts with voltages greater than 50 volts. 
2. ___Work with stored energy systems (e.g. capacitor banks > 10 joules; station battery systems > 50 volts). 
3. ___Voltage systems of greater than 600 volts. 
4. ___Current systems of greater than 25 amps. 
5. ___Electrical devices not certified by a Nationally Recognized Testing Laboratory (e.g. Underwriters Laboratory, CSA, etc.). 


  
D. Envi ronmenta l  Concerns 
1. ___Potential to release hazardous or radioactive materials to the sanitary or storm sewers, soil or air. 
2. ___Potential for release of chemical, physical, or radiological agents (particulates, fumes, mists, or vapors) via a fume hood or exhaust system. 
3. ___Transportation of hazardous or radioactive materials, including laboratory-to-laboratory and on-site or off-site. 
4. ___Activities requiring an emission permit. 


  
E. Phys ica l  and  Mechanica l  Concerns 


1. ___Fabrication of major (large mass or volume) equipment, structural supports. 
2. ___Work that is done in the proximity of floor openings or on elevated work platforms or scaffolds. 
3. ___Activities that require use of safety eyewear, respirators and/or other forms of personal protective equipment (PPE). 
4. ___Use of a glove box. 
5. ___Torch work, exposed source hot-work, or exposed heat sources (e.g. welding, soldering, arc welding, furnaces, etc.).  
6. ___Rotating parts or pinch points. 
7. ___Fluids or gases and pressure delivery systems, other than installed building utilities (> +/- 5 psig). 
8. ___Pressure vessels, vacuum vessels, and glass systems (> +/-5 psig). 
9. ___Use of hoists, cranes or rigging. 


10. ___Cryogenic systems (including thermal and/or oxygen deficiency hazards). 
11. ___Mechanical stored energy systems (e.g. flywheels, mechanical springs, etc.). 
12. ___Electromagnetic systems. 


  
F. Workp lace  Concerns 


1. ___Confined space (as defined by Ames Laboratory ESH&A Program Manual, Section 5.18). 
2. ___Activities that limit means of egress. 
3. ___Temperature or humidity extremes. 
4. ___Work which produces acute noise that interferes with normal conversation. 
5. ___Activities that involve tasks of prolonged repetitive motion. 
6. ___Activities that involve lifting/moving of 20 pounds, lifting from awkward positions, or pushing/pulling of heavy objects. 


  
G. Other  Concerns 


1. ___Activities involving sub-contractors.  
2. ___Public tours of Ames Laboratory facilities or the use of equipment/materials for public displays. 
3. ___Area renovation. 
4. ___Activities that involve the installation of equipment valued at $100,000 or more in one room or laboratory. 
5. ___Activities to be performed at an "off-site" location (ISU lab space, field location, or other off-campus facility).  Only check this item if any other  


 item is checked. 
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CHEMICAL HAZARD 
COMMUNICATION


(RIGHT-TO-KNOW)
(AL-137)


Jim Withers


Industrial Hygienist
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G40 TASF
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INTRODUCTION


•Name & where you work


•Types of chemicals you work with?


•Any experience(s) with chemical exposure?







Today’s agenda..…...


•Review Iowa Right-To-Know regulation


•Review major chemical hazard classifications


•Conduct MSDS exercise


•Identify where you can get more information







HISTORY


•1984 - Chemical disaster in Bhopal, India 
(2K dead)


•1985 - Community RTK legislation


•1986 - Hazard Communication Standard 
published


•1991 - Laboratory Standard published







OSHA Estimates of Acute Chemical 
Illness & Injury


•Manufacturing - 40-50K workers 
experienced chemical source illness 
every year


•Non-manufacturing - 14K injuries, 38K 
illnesses and 100 fatalities per year







Iowa Administrative Code 347


•Chapter 110 - General Provisions


•Chapter 120 - Worker


•Chapter 130 - Community


•Chapter 140 - Emergency Response







ISU Worker Right To Know Manual


•Employee Information & Training


•Hazardous Chemical Inventories


•Hazardous Chemical Labeling


•Material Safety Data Sheets (MSDS)







EMPLOYEE INFORMATION & 
TRAINING


•Initial training (this session) ; 5 
year retrain.


•Activity-specific training.


•Know hazards of materials.


•Ask yourself: “What’s the worst 
that could go wrong?” and how 
you would handle the situation.







HAZARDOUS CHEMICAL 
INVENTORIES


•Compiled yearly and submitted 
to ESH&A.


•Used to comply with Chapter 
130 - Community R-T-K.


•Helpful to employees looking for 
small amounts of chemical.


•All employees shall know where 
the room inventory is located.







HAZARDOUS CHEMICAL LABELING


•No unlabeled containers.


•Labels must be legible


•Secondary containers must 
have identity, hazard.


•Examples: small containers, 
research samples, squeeze 
bottles.







NATIONAL FIRE PROTECTION 
ASSOCIATION (NFPA) 704 


DIAMONDS


•For emergency responders


•Significance of colors and 
numbers


•Based on chemical inventory 
information


•Updated annually by ESH&A







MATERIAL SAFETY DATA SHEET 
(MSDS)


•Good source of ES&H but 
can be confusing.


•Must be interpreted relative 
to specific use.


•Available electronically or in 
hard copy form at ESH&A


•Must have MSDS for each 
hazardous chemical in 
workplace.







MAJOR CHEMICAL HAZARD 
CLASSIFICATIONS


PHYSICAL HAZARDS


•Flammable/combustible 
liquids


•Compressed gases


•Explosives


•Organic peroxides


•Oxidizers


•Pyrophorics


•Unstable compounds


•Water/Air reactive agents







MAJOR CHEMICAL HAZARD 
CLASSIFICATIONS


HEALTH HAZARDS


•Carcinogens


•Toxins


•Irritants


•Corrosives


•Sensitizers







MSDS EXERCISE
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OCCUPATIONAL EXPOSURE TO BLOODBORNE OCCUPATIONAL EXPOSURE TO BLOODBORNE 
PATHOGENS


Jim WithersJim Withers
Environment, Safety, Health & Assurance 


515/294-4743; withers@ameslab.gov
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COURSE OVERVIEW:


Video: “Case Histories” 
Background - Definitions OSHA ISUBackground Definitions, OSHA, ISU, 
Ames Laboratory
Review of key principles involved inReview of key principles involved in 
bloodborne pathogen exposure control


Let’s see the video……..


2







DEFINITION:


Bloodborne Pathogen


“Any microorganism 
present in human blood that 


can cause disease in 
hhumans.”


3







REGULATORY BACKGROUND:
OSHA - healthcare facilities in 1989
Iowa - adopted federal regulations in 1992p g
Applicability - All occupational exposures 
to potentially infectious materials
S /A b hISU/Ames Laboratory: Researchers, 


medical/emergency response personnel, 
custodians, area mechanics, DPS., ,


4







ISU/AL Exposure Control Plan:ISU/AL Exposure Control Plan:
ISU Bloodborne Pathogen Manual:


Training requirements
How to determine which jobs have 
potential exposurepotential exposure
How to prevent exposures from happening 


– Universal Precautions
– Personal Protective Equipment
– Proper handling of sharps
– DecontaminationDecontamination


What to do with Bloodborne Pathogen 
wastes 
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Training requirements:


Initial
Annual refresher
Job-specific -p
from supervisor
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POTENTIALLY-INFECTIOUS 
MATERIALS:


H bl d d bl d d tHuman blood and blood products
Unfixed human tissues


i l iSemen, vaginal secretions
Spinal, joint, chest cavity, heart sac, 
bd i l bi th fl idabdominal or birth sac fluid


Material experimentally infected with 
HIV or HBVHIV or HBV
Any fluid visibly contaminated with 
blood
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blood







How to determine which jobs have 
potential exposure:


Pathogenic materialPathogenic material
Work activities: splashing, 
spraying aerosol productionspraying, aerosol production
Route of exposure
Biologically active dosageBiologically active dosage
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How to prevent exposures fromHow to prevent exposures from 
happening:


Use “Universal Precautions”
Treat all human blood and other 
potentially infectious materials 
as if they are infectious.
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Universal Precautions - “DO’S”:


Wear appropriate Personal 
Protective Equipment
Minimize splashingMinimize splashing
Wash hands (even after 
wearing gloves)
Be extra careful withBe extra careful with 
sharps; use mechanical 
means
Use leakproof containers for p
transport
Properly label all containers 
and contaminated 


i t


10


equipment







Universal Precautions - “DON’TS”:


Eat, drink, smoke
Apply cosmetics orApply cosmetics or 
handle contacts
Store food near 
potentially 
infectious materials
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Personal Protective Equipment (PPE) 
Can Protect You from Bloodborne 


Pathogen Exposures:Pathogen Exposures: 


Gloves: Latex is best; non-latex (nitrile)Gloves: Latex is best; non latex (nitrile) 
for those with sensitivities
Face Shields or Masks
Goggles or Safety Glasses
Gowns, lab coats, head/foot coveringsGowns, lab coats, head/foot coverings 
(for activities with high splash potential)
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Personal Protective Equipment (PPE)Personal Protective Equipment (PPE) 
- First Aid Equipment: 


Mouthpieces and 
Resuscitation Bags
Keep kits stocked!
Know how to use equipment 
by becoming trainedby becoming trained
Laboratory offers First Aid 
and CPR courses
Good Samaritan versus First 
Responder issues
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Dispose of 
Potentially Infectious Wastes 


Properly:Properly: 


Collect in properly labeled, color-coded,Collect in properly labeled, color coded, 
leakproof containers
– containers available at Central Stores


i k d b ( ll )– picked up by ESH&A (call 294-2153)
Sharps containers must also be puncture-


i t tresistant
– containers available at Central Stores


picked up by ESH&A (call 294-2153)
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– picked up by ESH&A (call 294-2153)







Clean S rfaces that Ha e Had ContactClean Surfaces that Have Had Contact 
with Potentially Infectious Materials:


Cl h f i ibl t i t dClean whenever surfaces are visibly contaminated
Use appropriate disinfectants, such as:


– 10% bleach (1:10 bleach:water)10% bleach (1:10  bleach:water)
– other cleaners labeled “tuberculocidal”


Use mechanical means to hold breakable items
Wear appropriate PPE
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If You Do Get Exposed to PotentiallyIf You Do Get Exposed to Potentially 
Infectious Materials on the Job:


Wash immediately with 
disinfectant
N tif iNotify supervisor
Arrange for evaluation by 
Occupational MedicineOccupational Medicine
Report to ESH&A
If you haven’t had the HBV y
vaccine, it is still effective 
within about 1 week after 
exposure


16


exposure.







HBV Vaccination:


3 shot series
Approximately $70 -
Departmental expense
Available at any timeAvailable at any time
Fill out form in packet
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STILL HAVE
QUESTIONS?Q


Call:
ESH&A (294 2153)ESH&A (294-2153)


Occ. Med. (294-2056)
ISU Biosafety Officer: Alan White


(294- 9364)( )
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ANSI Z136.1 (2007) Safe Use of Lasers (Electronic Version) 


 
 
ISBN# 978-0-912035-65-9 
File Size: 1MB 
 
New Expanded Revision! 
The parent document and cornerstone of the Z136 series of laser safety standards, the revised ANSI Z136.1 (2007) provides guidance for the safe use 
of lasers and laser systems by defining control measures for each of the four laser classes. 
 
As a result of advances in laser devices and applications, new guidelines have been incorporated into this 2007 revision. The new revision should be 
obtained by all laser end users and is a must for users of class 3B and 4 lasers as it renders all previous editions obsolete. Since the ANSI Z136.1 
standard is the foundation of laser safety programs for industrial, military, medical, and educational applications nationwide, revisions to the previous 
version can and will affect the training and practice of laser safety in these environments. Changes to the previous version include the addition of new 
laser hazard classification definitions, new requirements for refresher training, and changes to medical surveillance requirements. The ANSI Z136.1 
(2007) standard provides an updated and thorough set of guidelines for implementing a safe laser program. 
 
In addition to these changes, the standard covers laser safety program provisions including the duties and responsibilities of the LSO, non-beam 
hazards, administrative/engineering control measures, definitions, optical density, nominal hazard zone (NHZ), MPEs, accessible emission limit (AEL), 


106AE
175.00
155.00


bioeffects, standard operating procedures (SOPs), and example calculations. (PDF Format, 276 pgs.) 


To order a soft bound copy of this standard click here  
 
Click here to watch a presentation on the significant changes to the new standard.  
 
To download an order form click here  
 


Add to Products


About | Contact | Privacy 
 


Laser Institute of America 
13501 Ingenuity Drive, Suite 128 


Orlando, FL  32826 
800.345.2737 407.380.1553  Fax: 407.380.5588 


Page 1 of 1Laser Institute of America


8/27/2007http://www.laserinstitute.org/store/ANSI/106AE
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Cylinder Safety
(AL-022)


Jim Withers
Environment, Safety, Health & Assurance


G40 TASF
294-4743; withers@ameslab.gov
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OBJECTIVES


After completing this module, you will 
have a basic awareness of:


1. Compressed gas hazards
2. Procedures associated with the 


proper handling and use of 
compressed gases.



Presenter

Presentation Notes

Module Objectives:�In this module we will provide training to:  Identify the location of the site-specific compressed gas cylinder storage area.  Identify, using the cylinder label, the proper gas (es) for site-specific operations.  Transport a full gas cylinder using an approved handcart.  Install the cylinder in a secured position in the use facility.  Remove the outlet valve cover.  Install the proper gas regulator.  Pressurize and leak-test the gas connections.   Depressurize and disassemble the system.  Describe the hazards of the gas (es) used in site-specific operations.  Explain the emergency procedures to be used in the event of a leak in the gas system.
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INTRODUCTION
The primary safety issue is the hazard 
created by an uncontrolled pressure 
release.
Secondary hazards may be created by the 
type of chemical that is contained in the 
cylinder.
Safe handling and use of compressed 
gases is dependent on knowing hazards 
and controlling them.



Presenter

Presentation Notes

Introduction to Compressed Gas  Prior to handling the compressed gas to be used, explain the following:- Where compressed gases are used in the facility- What site-specific applications the trainee has for compressed gases- That the primary hazard of compressed gases is the unexpected, uncontrolled release of pressure and the attendant energy stored in the cylinder  Discuss other hazards that apply to the compressed gases in question (such as toxicity, flammability, asphyxiation hazards, and potential reactivity).    Note:  This can be done using portions of these training modules and the appropriate Material Safety Data Sheet (MSDS).  Provide the trainees with site-specific emergency response procedures to be used in the event of an accident involving compressed gas cylinders.
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Questions to ponder during the 
video......


1) What gases do you work with?
2) What are the hazards?
3) What control measures are in 


place?



Presenter

Presentation Notes

 Videotape outline Introduction Compression Methods Determining Hazards Storing Compressed Gases Handling Compressed Gas Cylinders Withdrawing Gas Preventing and Controlling Leaks Summary
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ISU/Ames Laboratory 
Gas Cylinder Safety Guidelines


Site wide document
Lists requirements for safe handling and 
use of compressed gases
Entire document will not be covered in 
class; review pertinent sections on your 
own



Presenter

Presentation Notes

Refer student to the ISU/Ames Laboratory Gas Cylinder Safety Guidelines
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Store cylinders away from exits.
Store in cool, dry and well ventilated 
areas (not near heat sources).
Store cylinders upright.
Secure compressed gas cylinders to 
firm support with chain or belt. 
Use cylinder stands for lecture bottles.


Storage



Presenter

Presentation Notes

Proper storage is critical for the safe usage of compressed and liquefied gases.  Cylinder storage areas should be prominently posted with hazard information regarding the gases stored.  The NFPA 704 diamond with a cylinder indicated in the “specific hazard” (white) section of the diamond and the corresponding flammability, health and reactivity hazard sections also marked is an accepted method of signage.  Other storage requirements are outlined below:All gas cylinders:Shall not be stored in exits or egress routes. Shall be stored within a well-ventilated area.Shall be stored in an upright position.Shall be secured with a chain or appropriate belt above the midpoint, but below the shoulder.  Laboratory cylinders less than 18" tall may be secured by approved stands or wall brackets.
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Cylinders shall be capped when not in 
use.
Minimize storage of excess cylinders.
Periodically review cylinder inventory.
Full and empty cylinders must be 
separated and labeled.
Cylinders of different hazard classes 
need to be segregated.



Presenter

Presentation Notes

All gas cylinders:Shall be capped when not in use or attached to a system (if the cylinder will accept a cap).Shall be stored so that cylinders are used in the order in which they are received.Shall be stored so that gases with the same hazard class are stored in the same area.  Inert gases are compatible with all other gases and may be stored together.Shall not be stored longer than one year without use.Shall be stored so that full cylinders remain separate from empty cylinders.
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Appendix C - list of flammable and 
toxic gases.
Storage quantity and volume - review 
Table 1 on page 2 of “Cylinder 
Safety Guidelines” document.



Presenter

Presentation Notes

All gas cylinders:Shall be capped when not in use or attached to a system (if the cylinder will accept a cap).Shall be stored so that cylinders are used in the order in which they are received.Shall be stored so that gases with the same hazard class are stored in the same area.  Inert gases are compatible with all other gases and may be stored together.Shall not be stored longer than one year without use.Shall be stored so that full cylinders remain separate from empty cylinders.
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Receive activity-specific 
training before doing any
work that includes: 
installation of regulators, 
manifolds, piping & tubing, 
trouble-shooting
ISU CHP requires Standard 
Operating Procedures 
(SOP’s)


Compressed & Liquefied 
Gas Handling & Use



Presenter

Presentation Notes

CGA and manufacturers provide information on the appropriate regulator to use with a specified gas.Regulators for oxygen, corrosive gases, hydrogen, etc are not interchangeable.
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Cylinders shall not be picked up by the 
cap.
Use an approved cart for transporting 
cylinders - leave cap on.
Safety shoes are required when moving 
cylinders.
Never allow a gas cylinder to become 


part of an electrical circuit.



Presenter

Presentation Notes

Containers shall not be used for any other purpose than holding the contents as received.Damaged or leaking cylinders must be reported to EH&S or local safety office immediately for proper disposal.  See disposal information on page 8. Cylinders shall not be picked up by the cap.Ropes, chains and slings shall not be used to suspend cylinders, unless cylinder was designed for such.Magnets shall not be used for lifting cylinders.Where appropriate lifting attachments have not been provided on the cylinder/container, suitable cradles or platforms to hold the containers shall be used for lifting.The user shall not paint cylinders.Leaking, defective, fire burned and corroded containers shall not be shipped without the approval of the supplier.See references in Appendix A.
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The product identification label is the 
primary means of identification.
Only the gas supplier shall attempt to mix 
gases in a cylinder.
Containers shall not be used for any other 
purpose than holding the contents as 
received.



Presenter

Presentation Notes

 Color coding may be inconsistent from one vendor to another, so use only the label as an means to identify contents. Mixed gases shall be clearly labeled with the contents of the cylinder and all hazards. Preferred labeling includes the identity of the material, statement of hazard and the associated signal word.  For nitrogen this would read:NitrogenCaution:  High Pressure GasCan Cause Rapid SuffocationExcellent sources of information for the warning and hazard information that should be contained on cylinders are the Air Products and Matheson catalogs and the CGA Pamphlet C-7: "Precautionary Labeling and Marking of Compressed Gas Cylinders," as well as the manufacturer or distributor of the gas.  Consult ISU EH&S or Ames Laboratory ESH&A for availability of reference information.
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Inspect regularly
Compatible with gas.
Repaired by 
authorized vendor.
Use approved 
equipment; no Teflon 
tape on CGA fittings.


Manifolds, Valves & 
Regulators



Presenter

Presentation Notes

CGA and manufacturers provide information on the appropriate regulator to use with a specified gas.Regulators for oxygen, corrosive gases, hydrogen, etc are not interchangeable.
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CORROSIVES


Metals become brittle when used in 
corrosive gas service, check equipment 
and lines frequently for leaks.
Make sure equipment is compatible with 
gases. Check with your gas supplier for 
recommended equipment.
Flush systems with inert gas after use.
Use in ventilated enclosure.



Presenter

Presentation Notes

The following information is provided for corrosive gases.  Examples include chlorine, hydrogen chloride, fluorine, hydrogen fluoride, hydrogen sulfide, carbon monoxide and carbon dioxide.Metals become brittle when used in corrosive gas service, check equipment and lines frequently for leaks.A diaphragm gauge should be used with corrosive gases that would destroy a steel or bronze gauge.  Check with gas supplier for recommended equipment.Remove regulators after use and flush with dry air or nitrogen.
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Rapidly freeze human tissue and cause 
embrittlement of material which may 
crack or fracture under stress.
All cryogenic liquids produce large 
volumes of gas when they vaporize: 
Chlorine- 1:458, Nitrogen-1:694, Argon-
1:840, Neon-1:1445. 
May create oxygen-deficient conditions.


CRYOGENIC



Presenter

Presentation Notes

Cryogenic liquids and their boil-off vapors rapidly freeze human tissue and cause embrittlement of many common materials which may crack or fracture under stress.  All cryogenic liquids produce large volumes of gas when they vaporize (at ratios of  600:1 to 1440:1, gas:liquid) and may create oxygen-deficient conditions.  Examples of common cryogenic liquids include liquid oxygen, hydrogen, helium, and liquid neon.  
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CRYOGENIC


Use goggles, face shield, 
gloves, lab coat during any 
transfer of cryogenic liquid.
For skin contact, don’t rub, 
place affected part of the 
body in a warm water bath 
(40 C).
Consult Occupational 
Medicine, if necessary.



Presenter

Presentation Notes

Use appropriate personal protective equipment (PPE) including insulated gloves and eye protection (goggles and a face shield) during any transfer of cryogenic liquid.In the event of skin contact with a cryogenic liquid, do not rub skin, place the affected part of the body in a warm water bath (not to exceed 40C [105F]).  Use only equipment, valves and containers designed for the intended product and service pressure and temperature.Inspect containers for loss of insulating vacuum.  If the outside jacket on a container is cold or has frost spots, some vacuum has been lost.  Empty the contents into another cryogenic container and remove the damaged unit from service.  Repairs should be made by the manufacturer or an authorized company.Transfer operations involving open cryogenic containers such as dewars must  be conducted slowly to minimize boiling and splashing of the cryogenic fluid.Ice or other foreign matter should not be allowed to accumulate beneath the vaporizer or the tank.  Excessive ice buildup could result in the discharge of excessively cold gas or structural damage to the cryogenic container or surroundings.All cryogenic systems including piping must be equipped with pressure relief devices to prevent excessive pressure build-up.  Pressure reliefs must be directed to a safe location.  Do not tamper with pressure relief valves or the settings for the valves. Hot air, steam or hot water should be used to thaw frozen equipment.  DO NOT USE water to thaw liquid helium equipment.
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Flammable gases shall not be used near 
ignition sources (except for protected fuel 
gases). 
Use spark proof tools when working with 
or on a flammable compressed gas 
cylinder or system.


FLAMMABLES



Presenter

Presentation Notes

Flammable GasesThe following information applies to the use and handling of flammable gases (see Appendix C).  Some common examples of flammable gases include acetylene, hydrogen, methane, propane and iso-butane.Flammable gases, except for protected fuel gases, shall not be used near ignition sources.  Ignition sources include open flames and sparks, sources of heat, oxidizing agents and ungrounded or non-intrinsically safe electrical or electronic equipment.Portable fire extinguishers shall be available for fire emergencies.  The fire extinguisher must be compatible with the apparatus and the materials in use. Flames shall not be used for detecting leaks.  A compatible leak detection solution shall be used for leak detection.Spark proof tools shall be used when working with or on a flammable compressed gas cylinder or system.Access doors to areas which use or store flammable gases shall be posted "No Open Flames."Manifold systems shall be designed and constructed by competent personnel who are thoroughly familiar with the requirements for piping of flammable gases.  Manifolds should comply with the standards of a recognized safety authority such as Underwriters Laboratories, Inc.  Federal, state, local or insurance company specifications must be identified before starting design and construction.  Consultation with the gas supplier before installation of manifolds is recommended
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Oxidizing gases are non-flammable but 
in the presence of an ignition source and
fuel can support and vigorously 
accelerate combustion.  
Do not use oil in any apparatus which 
oxygen will be used.  Gauges and 
regulators for oxygen shall bear the 
warning: OXYGEN - USE NO OIL.


OXIDIZERS



Presenter

Presentation Notes

Oxidizing gases are non-flammable gases (e.g., oxygen chlorine, fluorine and nitrous oxide), but in the presence of an ignition source and fuel can support and vigorously accelerate combustion.  Do not use oil in any apparatus which oxygen will be used.  Gauges and regulators for oxygen shall bear the warning “OXYGEN - USE NO OIL.”







18


All gases with a NFPA Health Hazard 
rating of  3 or 4 must be stored and 
used in accordance with the provisions 
of Table 1.
Use ventilated enclosures.


TOXIC / HIGHLY TOXIC



Presenter

Presentation Notes

Toxic and Highly Toxic GasesThe following information applies to the use of toxic and highly toxic gases listed in Appendix C.All gases with a NFPA Health Hazard rating of  3 or 4 must be stored and used in accordance with the provisions of Table 1.Unless otherwise indicated, all gases must be stored in a  continuously mechanically ventilated gas cabinet, fume hood or other enclosure.Small quantities (e.g., lecture cylinders) or dilute concentrations of these gases may be stored outside of a ventilated enclosure with the approval of ISU EH&S or Ames Laboratory ESH&A.Audible alarms should be utilized in ventilated hoods that are dedicated to toxic gas usage or storage.   Standard Operating Procedures (SOP’s) for  processes or procedures which use  corrosive, toxic or highly toxic gases shall be developed that include emergency response actions.  All affected employees shall be trained on the contents of these procedures.
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Empty cylinders shall be labeled with 
the word EMPTY or the letters MT.
Return the cylinder to materials 
handling personnel for return to vendor.


CYLINDER DISPOSAL



Presenter

Presentation Notes

If possible, purchase compressed gas only from manufacturers that will agree to take back the empty cylinder.A cylinder is considered empty when the container pressure is at atmospheric pressure. Refillable cylinders should be returned to Chemistry Stores, materials handling personnel or directly to the vendor. If a refillable cylinder is encountered that does not have a manufacturer label, contact Chemistry Stores or materials handling personnel to see if they can identify the manufacturer through stamp marks on the cylinder. Empty lecture-size cylinders may be given to EH&S or the local safety office for proper disposal. Maintain manufacturer labels and label the cylinder with an “Empty” or “MT” tag. EH&S or materials handling personnel should be contacted for disposal of partially full cylinders. Proper identification of the contents of all cylinders is required and is the responsibility of the cylinder owner. Disposal fees for unknown cylinders is a departmental expense.
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Supervisors should have assurance that 
employees know emergency procedures.
“What is the worst that could happen?”
Discuss possible accident scenarios and 
appropriate responses.
Group-specific emergency plan which 
identifies evacuation routes, emergency 
telephone numbers, etc..


Handling Gas Cylinder Leaks 
& Emergencies



Presenter

Presentation Notes

Despite strict adherence to laboratory safety practices, accidents involving gases may occur in the laboratory.  The amount of damage sustained by personnel and property from these accidents will be directly related to the quality of the laboratory's emergency plan and procedures.  Users of compressed gas cylinders must be familiar with necessary safety precautions.  Standard Operating Procedures (SOPs) for experiments using compressed gases shall include a discussion of possible accident scenarios, appropriate employee responses and should take into account the following factors:The nature of the operation (e.g., experimental design, equipment used and type of injury that might be inflicted). The potential location of a release or spill (e.g., outdoors versus indoors, in a laboratory, corridor or storage area, on a table, in a hood or on the floor). The quantities of material that might be released and the type of containment (i.e., compressed gas tank size, manifold systems, etc.). The chemical and physical properties of the compressed gas (e.g., its physical state, vapor pressure and air or water reactivity). The hazardous properties of the compressed gas (e.g., its toxicity, corrosivity and flammability). The availability and locations of emergency supplies and equipment. A contingency plan which identifies building evacuation routes, emergency telephone numbers, chemical containment procedures, fire extinguisher usage, etc., should be posted in the lab. 
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For a leak, verify suspected leaks using a soapy 
water solution.  
If the leak cannot be stopped by tightening a 
valve gland or packing nut, consult supervisor 
or local safety office.
Move to a well-ventilated area.
For major leaks, call 911.
Be prepared to provide emergency responders 
with appropriate information.



Presenter

Presentation Notes

Occasionally a gas cylinder or one of its component parts may develop a leak.  Most of these leaks occur at the top of the cylinder in areas such as the valve threads, pressure safety device, valve stem and valve outlet.  The following information applies to the remediation of minor leaks:If possible, verify suspected leaks using a flammable gas detector or soapy water solution (a flame should not be used for detection).  If the leak cannot be stopped by tightening a valve gland or packing nut, emergency action procedures should be initiated and ISU EH&S or Ames Laboratory ESH&A should be notified.
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Accidents Involving Personnel Injury
For medical emergencies, call 911. 
Assist persons involved and administer immediate 
first aid.
Notify personnel in adjacent areas of any potential 
hazards (e.g., activate building or area alarms). 
Move injured personnel only if necessary to 
prevent their exposure to further harm. 



Presenter

Presentation Notes

Accidents Involving Personnel InjuryFor medical emergencies, call 911. Assist persons involved and administer immediate first aid which may include: Washing under a safety shower (in case of burning clothing or chemical exposures). Removing contaminated clothing. Irrigating the eyes at an eyewash. Administering artificial respiration. Notify personnel in adjacent areas of any potential hazards (e.g., activate building or area alarms). Move injured personnel only if necessary to prevent their exposure to further harm. 
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Management of Hazards 
Associated With Compressed 
Gases


1) Define scope of work.
2) Analyze the hazards.
3) Develop & implement controls.
4) Perform work safely.
5) Make improvements in the process.



Presenter

Presentation Notes

NADC accident that occurred in 1969.  Cylinder had been overfilled by the vendor.  It was delivered to the dock and moved inside where it warmed up and overpressurized.  The pressure relief devices did not work properly and the cylinder became a torpedo.  It flew over Lincoln Way. Fortunately no one was injured.
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Discussion / Questions


Cylinder Accident at NADC - Video
Questions?
Review exercise; course evaluation



Presenter

Presentation Notes

NADC accident that occurred in 1969.  Cylinder had been overfilled by the vendor.  It was delivered to the dock and moved inside where it warmed up and overpressurized.  The pressure relief devices did not work properly and the cylinder became a torpedo.  It flew over Lincoln Way. Fortunately no one was injured.
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1 INTRODUCTION   
1.1 Applicability and Scope 
The following non-mandatory guidance is intended for the Nanoscale Science Research Centers 
(NSRCs)1 funded by the Basic Energy Sciences program office under the U.S. Department of 
Energy’s Office of Science.   


It sets forth practices for managing environmental, safety and health (ES&H) concerns 
associated with: 


• “Engineered” nanomaterials, i.e., materials consisting of, or containing structures of 
between 1 and 100 nanometers (nm) that make use of properties unique to nanoscale 
forms of materials. 


• Nanoparticles, i.e., dispersible particles having in two or three dimensions greater than 
0.001 micrometer (1 nanometer) and smaller than about 0.1 micrometer (100 nanometers) 
and which may or may not exhibit a size-related intensive property.2   


                                                 
1 The document necessarily deals with some issues that must be managed within individual National Laboratories at 
a higher level than the NSRC.  The suggestions in this manual are not intended to set requirements for the National 
Laboratories at which the NSRCs are located, but rather to suggest a means of dealing with issues that need to be 
dealt with at a higher level.  As specified in DOE Policy 456.1, the NSRCs and their home Laboratories must 
resolve interface issues in a manner consistent with their respective “Integrated Safety Management Systems.”  
2 ASTM E2456-06, “Standard Terminology Relating to Nanotechnology” 







NSRC Rev 2   6/15/07   


   2


• Precursors, intermediates, and wastes used during, or resulting from synthesizing such 
nanomaterials.  


• Laboratory scale, i.e., work with substances in which the containers used for reactions, 
transfers, and other handling of substances are designed to be easily and safely 
manipulated by one person. "Laboratory scale" excludes those workplaces whose 
function is to produce commercial quantities of materials.3 


1.2 Purpose 
This document is intended to: 


• Provide guidance that will help the five NSRCs develop site-specific controls that will 
protect workers and the environment. 


• Offer reasonable guidance for managing the uncertainty associated with nanomaterials 
whose hazards have not been determined and reducing to an acceptable level the risk of 
worker injury, worker ill-health and negative environmental impacts. 


• Promote consistency in policy and procedures between the five NSRC’s.  


1.3 Limitations 
• Information about the safety and health effects caused by nanomaterials, particle 


measurement, and control effectiveness is evolving.  This document cannot anticipate 
such changes, nor can it necessarily be kept current with each new development.4 


• The following guidelines are not intended to discourage responsible efforts to develop or 
refine alternative approaches to managing risks5.   


• The guidance contained herein may conflict with regulatory requirements or the policy of 
the home Laboratory.  The guidance contained herein is not intended to pre-empt 
regulations or Laboratory policy or procedures.   


• This document uses imperative statements merely to concisely and clearly emphasize 
suggested policies and procedures.   


• The NSRCs are expected to use this guidance to formulate internal documents that take 
account not only of the guidance in this document, but also of local requirements and 
other guidance.  An individual NSRC’s verbatim adoption of the wordage in these 
guidelines is not anticipated.  


1.4 Background 
• Nanoscale materials are of considerable scientific interest because some material 


properties can change at this scale.6  These changes challenge the researcher’s, 


                                                 
3 29 CFR 1910.1450(b)(2), Occupational Exposure to Hazardous Chemicals in Laboratories, Definitions 
4 Please communicate concerns about the accuracy or validity or effectiveness of information in this document to the 
Environment, Health and Safety Working Group of the DOE’s Nanoscale Science Research Centers to help improve 
the document when it is updated.  Send comments to Ken Rivera at: kensley.rivera@science.doe.gov 
5 In this document, “managing” risks means evaluating hazards, controlling hazards, and verifying the sufficiency of 
hazard controls whose purpose is the protection of the environment and human health. 
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manager’s, and safety professional’s understanding of hazards, and their ability to 
anticipate, recognize, evaluate, and control potential health, safety, and environmental 
risks. 


• Exposures to these materials may occur through inhalation7, dermal contact, and 
ingestion.  Animal studies indicate that low-solubility ultra fine particles might be more 
toxic than larger ones on a mass-for-mass basis.  Because of their tiny size, they can 
penetrate deep into the lungs and may translocate to other organs following pathways not 
demonstrated in studies with larger particles. 


• The nanoparticulate forms of some materials show unusually high reactivity, especially 
for fire, explosion, and in catalytic reactions. Engineered nanoparticles and 
nanostructured porous materials have been used effectively for many years as catalysts 
for increasing the rate of reactions, or decreasing the temperature needed for reactions in 
liquids and gases. Depending on their composition and structure, some nanomaterials 
may initiate catalytic reactions that would not otherwise be anticipated from their 
chemical composition. 


• The Department of Energy has made clear that it expects those engaged in the emerging 
field of nanotechnology to act responsibly in evaluating and controlling the associated 
environmental, health and safety risks.  


• Although there is no specific guidance on evaluating and controlling the risks posed by 
nanomaterials, preliminary research suggests that some controls used in conventional 
laboratory settings will work effectively for them.  


• Lacking other guidance and recognizing the benefits to themselves, their sponsors, and 
their shared user-community, the five Centers have agreed to work in conformance with 
the following relatively conservative policies and risk-control strategies until more 
authoritative guidance is available. 


2 CONCEPTUAL FOUNDATIONS  
• The DOE’s NSRCs, in developing state-of-the-art capabilities for fabricating and 


studying nanoscale materials, will endeavor to ensure that adequate ES&H controls are 
applied at the Centers.  “Adequate” means sufficient to reduce to an acceptable level: 


• The risk of worker injury or ill-health 


• The risk of negative environmental impacts  


• The NSRCs will comply with the DOE Policy 456.1, Secretarial Policy Statement on 
Nanoscale Safety by carrying out their site-specific implementation plans for P 456.1, and 
by applying the guidance contained herein. 


                                                                                                                                                             
6 ASTM’s Terminology for Nanotechnology (ASTM E 2456-06) use the term “transitive nanoparticles” to refer to 
nanoparticles that exhibit a size-related intensive property that differs significantly from that seen in fine particles or 
bulk materials. 
7 Approaches to Safe Nanotechnology, National Institute for Occupational Safety and Health, Version 1.1 (July 
2006), p. vi  
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• In conformance with the general principle in the National Research Council’s Prudent 
Practices for Handling Hazardous Chemicals in Laboratories, Laboratory personnel 
should treat “all new compounds, or those of unknown toxicity, as though they could be 
acutely toxic in the short run and chronically toxic in the long run.”8 Moreover, although 
exposures are believed likely to be extremely low in comparison to those that might be 
seen in other workplaces, the NIOSH observation9 that all poorly soluble, low toxicity 
ultra fine particulates might be carcinogenic, even those normally considered to be 
nuisance particulates, makes it important to carefully manage worker exposure and avoid 
environmental releases. 


• Nanomaterials whose hazards have been studied will be managed in a manner consistent 
with the disclosed risks.  


3 CONTROLS FOR R&D LABORATORY OPERATIONS 
3.1 Work Planning 
Review all work with nanomaterials for ES&H concerns following an established safety- 
assessment process. Before starting work, the Center should carry out a safety assessment 
consistent with the home Laboratory’s process.  The assessment should, as needed, 


• Begin with a well-defined description of the work  


• Involve subject matter experts (SMEs)  


• Specify hazard controls, including  


• Engineered controls 


• Design reviews 


• Formal procedures 


• Use of personal protective equipment (PPE)  


• Training 


• Other administrative controls  


• Defined criteria for work-change control  


• Consider chemical hazard information for bulk/raw materials when developing controls 
for nanomaterials, and any new information specific to the material at the scale being 
used.  


                                                 
8 Prudent Practices in the Laboratory: Handling and Disposal of Chemicals, National Research Council, National 
Academy Press, Washington, D.C. 1995 – page 3 
9 NIOSH draft CURRENT INTELLIGENCE BULLETIN: Evaluation of Health Hazard and Recommendations for 
Occupational Exposure to Titanium Dioxide, lines 86 through 89:  “While the potential cancer potency of fine TiO2 
appears to be relatively low at current occupational exposures, NIOSH is concerned about the potential 
carcinogenicity of ultrafine TiO2 if workers are exposed at the current mass-based exposure limits for respirable or 
total mass fractions of TiO2.” 
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• Before starting any new work, ensure that the Center’s ES&H subject matter expert 
(SME) or the home Laboratory’s authority over waste management 


• Evaluates the potential for generating new nanomaterial-bearing waste streams 
and 


• Defines waste management procedures for wastes that contain nanomaterials  


• Evaluate the potential for worker exposure to nanomaterials and their escape into the 
environment before removing, remodeling, servicing, maintaining, or repairing laboratory 
equipment and exhaust systems. 


• Consider the recognized and foreseeable hazards of the precursor materials and 
intermediates as well as those of the resulting nanomaterials.  


• Consider the higher reactivity of some nanoscale materials as requiring that they be 
treated as potential sources of ignition, accelerants, and fuel that could result in fire or 
explosion. 


• Consider the potential for reactions involving nanomaterials already “captured” in 
exhaust air filters. 


3.2 Control Preferences  
1. Follow a graded approach in specifying controls.  Operations involving easily dispersed 


dry nanomaterials deserve more attention and more stringent controls than those where 
the nanomaterials are imbedded in solid or liquid matrixes. 


2. From a laboratory worker health management perspective, the following represents the 
order of preference (most preferred to least preferred) for handling nanomaterials: 


a. Solid materials with imbedded nanostructures 


b. Solid nanomaterials with nanostructures fixed to the material’s surface 


c. Nanoparticles suspended in liquids 


d. Dry, dispersible (engineered) nanoparticles, nanoparticle agglomerates, or 
nanoparticle aggregates 


Avoid handling nanomaterials in the open air in a “free particle” state.  Whenever 
possible, handle and store dispersible nanomaterials, whether suspended in liquids or in a 
dry particle form in closed (tightly sealed) containers. 


3. Consider the hazardous properties of the precursor materials as well as those of the 
resulting nanomolecular product. Remember, nanomaterial hazards might not be known 
or reliably anticipated.  An environment, health and safety professional can assist with 
this evaluation. 


 


3.3 Engineered Controls  
3.3.1 Work Area Design 


Consider the potential need to implement additional engineered or procedural controls to 
ensure workers are protected in areas where engineered nanoparticles will be handled.  
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Consider additional controls that will better ensure that engineered nanoparticles are not 
brought out of the work area on clothing or other surfaces, e.g., install step-off pads, 
create a buffer area, and ensure the availability of decontamination facilities for workers.  


3.3.2 Ventilation Preferences 
• Conduct any work that could generate engineered nanoparticles in an enclosure that 


operates at a negative pressure differential compared to the worker’s breathing zone.  
Examples of such enclosures include gloveboxes, glove bags, and laboratory bench-top 
or floor-mounted chemical hoods.  If a process (or subset of a process) cannot be 
enclosed, then use other engineered systems to control fugitive emissions of 
nanomaterials or hazardous precursors that might be released.  For example, use a local 
exhaust system like a “snorkel hood.”  


• Do not exhaust effluent (air) reasonably suspected to contain engineered nanoparticles 
whose hazards are not well understood.  Whenever practical, filter it or otherwise clean 
(scrub) it before release.   


• HEPA filtration appears to effectively remove nanoparticles from air.10 


• Minimize the dispersal and environmental release of nanomaterials. Carry out all 
manipulations of engineered nanoparticles in a glove box, glove bag, chemical fume 
hood, or other airborne contaminant control system.   Whenever practical, remove (scrub 
or capture) the contaminant from the effluent from such a control system before the 
effluent is released into the general environment.  If it is not practicable to handle 
dispersible nanoparticles in such a containment system, conduct and document the results 
of a hazards analysis before using alternative hazard controls.  


• Duct the exhaust stream outside the building whenever feasible.  Filters, scrubbers or 
bubblers may be appropriate to treat unreacted precursors and may also be effective in 
reducing nanomaterial emissions. If using portable bench top HEPA filtered units, 
exhaust them through ventilation systems that will carry the effluent outside the building 
whenever possible.   


• If it is not feasible to duct HEPA-filtered treated exhaust air outside of the building: 


• Follow the guidance in ANSI Z9.7, American National Standard for 
Recirculation of from Industrial Process Exhaust Systems. 


                                                 
10 Current knowledge indicates that a well-designed exhaust ventilation system with a high-efficiency particulate air 
(HEPA) filter should effectively remove nanoparticles [Hinds 1999]. Filters are tested using particles that have the 
lowest probability of being captured (typically around 300 nm in diameter). It is expected that the collection 
efficiencies for smaller particles should exceed the measured collection efficiency at this particle diameter [Lee and 
Liu 1982]. NIOSH is conducting research to validate the efficiency of HEPA filter media used in environmental 
control systems and in respirators in removing nanoparticles. As results of this research become available, they will 
be posted on the NIOSH Web site.  
If HEPA filters are used in the dust collection system, they should be coupled to a well- designed filter housing. If 
the filter is improperly seated, nanoparticles have the potential to bypass the filter, leading to filter efficiencies much 
less than predicted [NIOSH 2003]. 
[This text appears on page 22 of Version 1.1 of NIOSH’s Approaches to Safe Nanotechnology.  Please consult the 
original document for more information on cited source material.  The document can be found at:  
http://www.cdc.gov/niosh/topics/nanotech/safenano/] 
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• Conduct a hazards assessment and implement appropriate engineering controls. 
(Examples of such controls include periodic air monitoring, and an accurate 
warning/signal capable of initiating corrective action or process shutdown before 
nanoparticles could be exhausted or re-entrained into the work area).  


• Do not use horizontal laminar-flow hoods (“clean benches”) that direct a flow of HEPA-
filtered air into the user’s face to control exposure to nanomaterials. 


• Consider exhausting Type II biological safety cabinets, in which free nanomaterials are 
handled, directly to the exterior (hard ducted) or through a thimble connection over the 
cabinet’s exhaust. Air from inside the cabinet, even if HEPA-filtered, should not be 
recirculated within the laboratory except as provide for in ANSI Z9.7, American National 
Standard for Recirculation of Air from Industrial Process Exhaust Systems. 


• Maintain and test the effectiveness of exhaust systems and components as specified by 
the manufacturer.  Evaluate equipment previously used to synthesize, handle or capture 
nanoparticles for contamination and incompatibility before reusing or disposing of it. 


• Evaluate laboratory equipment and exhaust systems for contamination before removing, 
remodeling, or repairing them. 


3.4 Administrative Controls 
3.4.1 Chemical Hygiene Plan 
As required in 10 CFR 851.23, develop and implement a chemical hygiene plan satisfying the 
criteria in 29 CFR 1910.1450.  The plan should be specific to the Center’s scope of activities.  


3.4.2 Housekeeping  
Practice good housekeeping in laboratories where nanomaterials are handled.  Follow a graded 
approach paying attention where dispersible nanomaterials are handled.   


• Insofar as practicable, maintain all working surfaces (i.e., benches, glassware, apparatus, 
exhaust hoods, support equipment etc.) free of engineered nanoparticle contamination 
and otherwise limit worker exposure engineered nanoparticles and associated hazards.   


• In areas where engineered nanoparticles might settle, perform precautionary cleaning, for 
example, by wiping horizontal surfaces with a moistened disposable wipe, no less 
frequently than at the end of each shift. 


• Before selecting a cleaning method, consider the potential for complications due to the 
physical and chemical properties of the engineered nanoparticles, particularly in the case 
of larger spills.  Complications could include reactions with cleaning materials and other 
materials in the locations where the waste will be held.  Such locations include vacuum 
cleaner filters and canisters. 


• Clean up dry, engineered nanomaterials using: 


• A dedicated, approved HEPA vacuum whose filtration effectiveness has been 
verified 


• Wet wiping  
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• Other facility-approved methods that do not involve dry sweeping or the use of 
compressed air 


• Dispose of used cleaning materials and wastes in accordance with the home Laboratory’s 
hazardous-waste procedures. (See Section 6, “Management of Nanomaterial-Bearing 
Waste Streams”).  


3.4.3 Work Practices 
• Transfer engineered nanomaterials samples between workstations (such as exhaust hoods, 


glove boxes, furnaces) in closed, labeled containers. 


• Take reasonable precautions to minimize the likelihood of skin contact with engineered 
nanoparticles or nanoparticle-containing materials likely to release nanoparticles 
(nanostructures). 


• If engineered nanoparticle powders must be handled without the use of exhaust 
ventilation (i.e., laboratory exhaust hood, local exhaust) or enclosures (i.e., glove-box), 
evaluate hazards and implement alternative work practice controls to control potential 
contamination and exposure hazards. 


• Handle nanomaterial-bearing waste (see definition above) according to the home 
Laboratory’s hazardous chemical waste guidelines and Section 6 “Management of 
Nanomaterial-Bearing Waste Streams.” 


• Vacuum dry engineered nanoparticulates only with an approved HEPA vacuum cleaner 
that has been performance tested and certified according to the Centers policies and 
procedures. 


3.4.4 Inventory Requirements 
[Reserved.] 


3.4.5 Marking, Labeling and Signage 
• Post signs indicating hazards, personal protective equipment requirements, and 


administrative control requirements at entry points into designated areas where 
dispersible, engineered nanoparticles are handled.  A designated area may be an entire 
laboratory, an area of a laboratory or a containment device such as a laboratory hood or 
glove box.  


• Where appropriate, label storage containers to plainly indicate that the contents are in 
engineered nanoparticulate form, e.g., “nanoscale zinc oxide particles” or other identifier 
instead of just “zinc oxide.” 


• When engineered nanoparticles are being moved outside a Center, also include label text 
that indicates that the particulates might be unusually reactive and vary in toxic potential, 
quantitatively and qualitatively, from normal scale forms of the same material. 


3.5 Clothing & Personal Protective Equipment 
• Wear appropriate PPE on a precautionary basis whenever the failure of a single control, 


including an engineered control, could entail a significant risk of exposure to researchers 
or support personnel.  Alternatively, ensure that engineered controls such as, e.g., 
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laboratory chemical hoods are equipped with performance monitors that will notify users 
of equipment malfunction. 11  


• Conduct a hazard evaluation to determine the selection and use personal protective 
equipment (PPE) appropriate for the level of hazard as per the requirements set forth in 
29 CFR 1910.  Protective clothing that would typically be required for a wet-chemistry 
laboratory would be appropriate and could include but not limited to: 


• Closed-toed shoes made of a low permeability material. (Disposable over-the- 
shoe booties may be necessary to prevent tracking nanomaterials from the 
laboratory)  


• Long pants without cuffs 


• A long-sleeved shirt 


• Gauntlet-type gloves or nitrile gloves with extended sleeves 


• Laboratory coats   


• Wear polymer (e.g., nitrile rubber) gloves when handling engineered nanomaterials and 
particulates in liquids.12  Choose gloves only after considering the resistance of the glove 
to the chemical attack by both the nanomaterial and, if suspended in liquids, the liquid. 


• Recognizing that exposure to nanomaterials is not known to have “good warning 
properties,” change gloves routinely to minimize potential exposure hazards.  
Alternatively, double glove.13 


• Keep contaminated gloves in a plastic bag or other sealed container in a hood 
until disposed.  


• Dispose of contaminated gloves in accordance with Section 6 of this document. 


• Wash hands and forearms after wearing gloves. 


• Wear eye protection, e.g., (spectacle type) safety glasses, face shields, chemical splash 
goggle, or other safety eyewear appropriate to the type and level of hazard.  Do not 
consider face shields or safety glasses to provide sufficient protection against unbound, 
dry materials that could become airborne.   


• Use industrial hygiene professionals or paraprofessionals working under the direction of 
an industrial hygiene professional to evaluate airborne exposures to engineered 
nanomaterials. If respirators are to be used for protections against engineered 
nanoparticles, select and use half-mask, P-100 cartridge-type respirators or respirators 
that provide a higher level of protection. 


                                                 
11 This is not meant, in any sense, to suggest that if such a monitoring system is in place, that PPE is not required. 
12 When handling articles having nanomaterials in a securely bound form, i.e., when protection from nanoparticles 
and other hazards is not needed, cotton gloves and other gloves not typically appropriate in chemical laboratories 
can be considered.  However, steps must be taken to avoid their misuse as protective equipment. 
13 Wearing an inner glove can lessen the likelihood of contaminating hands while removing a contaminated outer 
glove.  
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• Keep potentially contaminated clothing and PPE in the laboratory or change out area to 
prevent engineered nanoparticles from being transported into common areas.   


• Clean and dispose of all potentially contaminated clothing and PPE in accordance with 
the Center’s home Laboratory procedures. 


3.6 Monitoring and Characterization  
• In consultation with Laboratory’s SMEs, use a direct-reading particle-measuring device 


to screen for suspect emissions. 


• Use more sophisticated techniques, to collect samples to characterize emissions and 
determine if a control is needed or must be upgraded or serviced.  Attachment 1 contains 
an example of a sampling protocol.   


• Use the home Laboratory’s data management system to link environmental data 
indicative of exposure to nanoparticulate workers working for the Center.  


3.7 Worker Competency 
• Use a worker identification tool to ensure that staff members and support personnel with 


potential exposure to engineered nanoparticles are given appropriate training. The tool 
could use the same criteria set forth in section 4.1, Nanoparticle Worker Identification,  
(below). 


• Do not assume that staff members and visiting researchers are aware of the health and 
safety concerns posed by nanomaterials.  At a minimum, provide such personnel 
conducting hands-on work with an awareness-level orientation that will alert them to 
concerns (potential hazards) and to the Laboratory’s and the NSRC’s policies.   


• To better ensure understanding and competence, incorporate specific procedural 
requirements into written procedures or instructions provided to facility users by the host 
NSRC’s personnel. 


4 VERIFYING PROGRAM EFFECTIVENESS 
Section 3 of this document defines policies and procedures intended to ensure that worker 
exposure to all chemicals, including engineered nanoparticles whose hazards are not well 
understood, is kept as low as practicable in the research environment.14 While effective 
management of engineered nanoparticulates should ensure that ill-health effects and adverse 
environmental consequences will not result, the general uncertainty associated with engineered 
nanoparticle toxicology and environmental fate and reports of ill-health effects in test animals 
make it appropriate to attempt to verify the absence of unusual health effects in exposed workers.  
Respecting the limits imposed by current knowledge and the absence of consensus standards, this 
document recommends basic worker health and environmental monitoring consisting of: 


                                                 
14 Prudent Practices in the Laboratory: Handling and Disposal of Chemicals, National Research Council, National 
Academy Press, Washington, D.C. 1995 – page 3 
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1. Identifying staff15 (hereafter “nanoparticle workers”) exposed to engineered nanoparticles 
of unknown health effects. 


2. Conducting workplace characterization and worker exposure assessments  


3. Providing nanoparticle workers with “baseline” medical evaluations and including them 
in a nonspecific routine health monitoring program 


4. Checking wastes for evidence of uncontrolled release of engineered nanomaterials 


5. Effluent monitoring 


Each of these program elements should be periodically reviewed by the NSRC ES&H Working 
Group and the approaches refined in a manner reflective of newly available knowledge about 
human and environmental health effects.  They should also be kept as rigorous as current 
recommendations in professionally-recognized national and international consensus standards. 


4.1 Nanoparticle Worker Identification 
Unlike substances whose effects have been more thoroughly studied, there are no definitions of 
an action (exposure) level for nanoparticles that should trigger worker inclusion in a more formal 
medical surveillance program.  Consequently, this document recommends that facilities adopt a 
broad definition of nanoparticle-exposed workers that can (and should) be refined as more 
reliable information on human health effects becomes available.  This definition should be 
understood as initially causing identification of a larger, group than is at significant risk. 


Any staff member meeting one or more of the following criteria be considered an “engineered 
nanoparticle worker”: 


• Handles engineered nanoscale particulates that have the potential to become dispersed in 
the air 


• Routinely spends (significant amounts of) time in an area in which engineered 
nanoparticles have the potential to become dispersed in the air 


• Works on equipment that might be contaminated with materials that could foreseeably 
release engineered nanoparticles during servicing or maintenance 


Note:  Given the lack of current understanding about dose-response, this document suggests 
inclusion of workers whose exposures might be relatively high and those whose exposures might 
be relatively low.  This suggestion also reflects the lack of consensus on how to measure worker 
exposure. 


Each Center should: 


• Record the identity of personnel who satisfy the preceding definition of engineered 
nanoparticle workers  


                                                 
15 Attempting to include “non resident users” presents problems that make it appropriate to limit this 
recommendation to personnel employed at the NSRCs and elsewhere in the National Laboratories at which the 
Centers are located. 
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• Consistent with the recommendation in section 3.7, Worker Competency, ensure that 
personnel who satisfy the preceding definition of engineered nanoparticle workers take 
the Laboratory’s or Center’s nanomaterial hazards awareness training  


• Use available methods to characterize workplace conditions and exposures of engineered 
nanoparticle workers (as described elsewhere in this document) 


• Ensure that engineered nanoparticle workers are offered periodic medical evaluations 
that may include routine tests such as pulmonary, renal, liver, and hematopoietic 
function and pulmonary function testing.  


• Revisit and refine the definition of engineered nanoparticle workers and make 
recommendations to the Site Occupational Medical Director for changes to any 
applicable medical examination program. 


4.2 Workplace Characterization and Exposure Assessments 
Workplace characterization and nanomaterial exposure assessment challenges include: 


• Substantially different “parameters” may prove hygienically significant for different 
nanomaterials   


• Materials of the same chemical composition can have markedly different forms at the 
nanoscale and the different forms can have markedly different properties. 


• No professional consensus on monitoring instrumentation and protocols exists and it 
may be a decade (or more) before one emerges.   


Note: This document suggests that there is value in attempting to measure workplace conditions 
and characterize worker exposures to nanoparticles in the interim.16  [There may also be value in 
characterizing airborne and waterborne emissions.] 


Although there is no validated or consensus approach for characterizing worker exposure, this 
document recommends a good faith effort to characterize the exposures of personnel exposed to 
engineered nanoparticles and to link the resulting data to those nanoparticle-exposed personnel.   


Use available instruments and methods to characterize workplace conditions and estimate 
exposures of engineered nanoparticle workers.  


• Conduct “baseline” monitoring by measuring conditions prior to start up.  Measure again 
at the conclusion of system commissioning and periodically thereafter.  These efforts 
should be considered a vital part of an overall strategy of ensuring that controls are well 
conceived, well constructed, and remain effective. Investigate significantly atypical and 
unexpected measurements. 


• In consultation with Laboratory’s SMEs, use direct-reading particle-measuring devices to 
screen for suspect emissions and atypical conditions that deserve further investigation.  


• Use more sophisticated techniques, to collect and analyze samples that will be used to 
characterize emissions and potential exposures.   


• Attachment 1 contains an example of a sampling protocol.    


                                                 
16 Commentary: Safe Handling of Nanotechnology, Maynard, A. et al., Nature, Vol. 444, 16 November 2006, p. 268 
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4.3 Worker Health Surveillance  
Consistent with 10 CFR 851.24, this document suggests that the medical directors responsible 
for each Center define health monitoring for workers engaged in nanoscale science research and 
support activities.  Ideally, discussions between NSRC Site Occupational Medical Directors will 
lead to development and implementation of policies and procedures that are relatively consistent 
at the Laboratories that house NSRCs.17 This section then should be revised to reflect their 
consensus recommendations. 


Until a consensus emerges, this guidance suggests that each Center’s ES&H manager contact the 
Site Occupational Medical Director to determine the advisability of having: 


• Center staff and other Laboratory employees with jobs involving the potential for 
respiratory or skin exposure to engineered nanomaterials be offered a baseline medical 
evaluation and periodic medical monitoring consisting of routine non-specific medical 
monitoring including, for example, urinalysis, blood chemistry, and pulmonary function. 


• Having Center employees involved in any incident that results in an unexpected and/or 
unusually high exposure to nanomaterials, through any route of entry, examined by the 
home Laboratory’s occupational medical clinic for a post-incident evaluation as per 
OSHA 1910.1450(g)(1)(i). 


• Exempting non-resident (e.g., user facility) personnel from medical surveillance.  


4.4 Domestic Waste Surveys 
Currently, methods for surveying wastes for nanoparticles have not yet been established.  
However, rather than reserving this section, this document suggests that each Center’s staff 
members be instructed to visually inspect domestic wastes periodically and instructed to report to 
the Center’s ES&H officer instances involving the appearance of suspect nanomaterial, including 
contaminated wipes, in domestic trash containers. 


4.5 Effluent Monitoring 
[Reserved – Techniques for monitoring have not yet been established. However, this should not 
be interpreted as discouraging interested Centers from collaborating on the development of 
methods.]  


5 TRANSPORTATION OF NANOMATERIALS 
The guidance under this heading applies to the movement of material from the NSRCs to and 
from off-site locations.  It assumes that NSRC personnel who package and prepare nanomaterials 
for shipment off-site have and are current on HazMat Employee training required by 49 CFR 
Subpart H.  Consult your institution’s shipping department for assistance and routing of your 
materials. 


                                                 
17 This recommendation is not meant to exclude site industrial hygiene program managers (or NSRC ES&H 
personnel) from deliberations.  Indeed, the NSRCs recommend the inclusion industrial hygiene program managers.  
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5.1 Categories of Materials 
5.1.1 Recognized HazMat 
Any nanomaterial that meets the definition of a hazardous material according to 49 Code of 
Federal Regulations (CFR) Part 171.8 and can be classified as a hazardous material in 
accordance with 49 CFR 173.115 through 141 and 173.403 through 173.436 must be packaged, 
marked, labeled, shipping papers prepared and shipped in accordance with 49 CFR 100 to 185 
and applicable DOE Orders.   


Any nanomaterial being shipped by air that meets the definition of dangerous goods according to 
the International Civil Aviation Organization (ICAO) must be packaged, marked, labeled, and 
shipped, with an accompanying properly prepared dangerous goods declaration, in accordance 
with the ICAO technical instructions.  


5.1.2 Suspected DOT HazMat 
Nanomaterials that are suspected to be hazardous (e.g., toxic, reactive, flammable) should be 
classified, labeled, marked, and manifested as though that hazard exists in accordance with 
Section 5.1.1 above. These materials should be classified and shipped as samples per 49 CFR 
172.101c (11) unless the material is specifically prohibited by 173.21, 173.54, 173.56(d), 
173.56(e), 173.224c or 173.225(b). These suspect materials should be packaged in accordance 
with section 5.2.1 below. 


5.1.3 Other Nanomaterials 
Nanomaterials that do not meet the DOT’s criteria listed above still may pose health and safety 
issues to personnel handling the material if they are released during its transport.  Therefore, all 
shipments of nanomaterials, regardless of whether they meet the definition for hazardous 
materials or not, should be consistently packaged using the equivalent of a DOT-certified 
Packing Group I (PG I) container and labeled as described below. 


5.2 Off-site Shipments  
The information under this heading applies to materials sent to NSRCs, and materials sent from 
NSRCs to off-site locations, that do not otherwise meet DOT’s definition of “hazardous 
material”.   


5.2.1 Packaging 


The outer and inner package should meet the definition of a Package Group I (PG I) type 
package. The innermost container should be tightly sealed to prevent leakage of nanomaterials.  
It should have a secondary seal, such as tape seal, or a wire tie to prevent a removable closure 
from inadvertently opening during transport.  


The outer package should be filled with shock absorbing material that can: 


• Protect the inner sample container(s) from damage 


• Absorb liquids that might leak from the inner container(s) during normal events in 
transport.  
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5.2.2 Labeling 
As depicted in Figure 1, the inner package should be labeled (not to be confused with DOT 
hazard labeling) “Caution: Nanomaterials sample consisting of (technical description here). 
Contact (name of point of contact) at (contact number) in case of container breakage.” (See 
figure 1.)   
Figure 1 - Recommended Inner Packaging Label 


 
If the nanomaterial is in the form of dry dispersible particles, add the following line of text: 


Nanoparticulates can exhibit unusual reactivity and toxicity.  Avoid breathing dust, 
ingestion, and skin contact. 


Documentation and notifications for off-site transfer of nanomaterials should include the 
following: 


• A signed and complete dangerous goods declaration or shipping papers prepared in 
accordance with the ICAO and DOT regulations by certified/qualified HazMat 
employees who are authorized to release materials from the site.  


• Available descriptions of the material (e.g., MSDSs).  [With respect to samples 
researchers should prepare a document that describes known properties and other 
properties that deem reasonably likely to be exhibited by samples] 


• A notification to receiving facility of the incoming shipment. 


5.2.3 Modes of Transport 
All materials should be transported by a qualified carrier, for which the DOE or the GSA has a 
tender on file.  All transportation services must comply with the Federal Acquisition Regulations 
(FAR).  Recommended modes for off-site shipment of nanomaterials include 


• FedEx, or other certified hazardous-materials carrier  


• Roadway, UPS Ground, or other commercial LTL-certified hazardous-materials carrier 


 
CAUTION 


 


Nanomaterials Sample 


Consisting of (Technical Description Here) 


Contact: (POC)  


at (Contact number) 


 in Case of Container Breakage. 
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• Dedicated highway hazardous-materials carriers for exclusive-use shipments using a 
carrier approved by the DOE’s Motor Carrier Safety Program (MCEP).   


• Shipments of nanomaterials classified as “other materials” (neither recognized HazMat or 
suspected DOT HazMat) may be transported using the most expeditious method provided 
they are packaged as per the requirements in section 5.2.1 and: 


• The driver must have a valid state driver’s license appropriate for the vehicle 
being operated 


• The vehicle must be in good mechanical condition and have a valid state safety 
inspection 


• The vehicle must be insured with at least the required minimum liability insurance 
required by the state where the vehicle is registered 


• The driver must obey all state  and local traffic rules and regulations 


• The driver must possess basic hazard information on the commodity being 
transported, i.e., material name, quantity, form and material safety data sheet if 
available 


5.3 On-Site Transfers of Nanomaterials 
The on-site transfer of nanomaterials should follow the DOE-approved, site-specific, 
transportation safety document or other institutional document (i.e., chemical hygiene plan); in 
lieu of such a document, the transfer should fully comply with the DOTs’ requirements.  The 
site’s transportation authority (e.g., Transportation Safety Officer or equivalent) should be the 
authority having jurisdiction on the requirements for packaging, marking, and documentation 
necessary for on-site transfers.  For nanomaterials, the following is suggested: 


• Assess and record the hazards posed by the material(s) following a graded approach that 
takes into account the form of the material(s) (e.g., free particle vs. fixed on substrate). 


• Use packaging consistent with the recommendations for off-site shipment or packaging 
that affords an equivalent level of safety. 


• Mark the transfer containers in accordance with the (above) recommendations for off-site 
shipments. 


• Include the following documents in the package:  


• The results of the safety assessment, and 


• An MSDS, if available, or a similar form detailing possible hazards associated 
with the material; otherwise, if an MSDS is unavailable, the principal investigator 
should supply material-specific knowledge.  


• Notify the receiving facility of the incoming shipment. 


6   MANAGEMENT OF NANOMATERIAL-BEARING WASTE STREAMS 
6.1  Applicability 
The following waste management guidance applies to nanomaterial-bearing waste streams 
consisting of: 
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• Pure nanomaterials (e.g., carbon nanotubes)  


• Items contaminated with nanomaterials (e.g., wipes/PPE) 


• Liquid suspensions containing nanomaterials (e.g., hydrochloric acid containing carbon 
nanotubes) 


• Solid matrixes with nanomaterials that are friable or have a nanostructure loosely 
attached to the surface such that they can reasonably be expected to break free or leach 
out when in contact with air or water, or when subjected to reasonably foreseeable 
mechanical forces. 


The guidance does not apply to nanomaterials embedded in a solid matrix that cannot reasonably 
be expected to break free or leach out when they contact air or water. 


6.2   Nanomaterials in Waste Streams 
• Consider any material that has come into contact with dispersible engineered 


nanoparticles (that has not been decontaminated) as belonging to a nanomaterial-bearing 
waste stream.  This includes PPE, wipes, blotters and other disposable laboratory 
materials used during research activities. 


• In order to reduce waste generated, consider reducing the risk of loss of nanomaterials 
into the air and surrounding environment by suspending powders in a small volume of a 
non-hazardous liquid.   Balance the added safety, if any, against the risks and costs of the 
increased volume of waste.  


• Evaluate surface contamination or decontaminate equipment used to manufacture or 
handle nanoparticles before disposing of or reusing it. Treat wastes (cleaning solutions, 
rinse waters, rags, PPE) resulting from decontamination as nanomaterial-bearing waste. 


6.3  Classification and Disposal of Nanomaterial-bearing Waste Streams 
• Do not put material from nanomaterial-bearing waste streams into to the regular trash or 


down the drain.  Seek evaluation and approval for sink discharge from your home 
institution’s environmental subject matter expert.  


• Do not permit nanomaterial-bearing wastes to be shipped to off-site researchers’ home 
institutions for disposal. 


• Characterize and manage nonmaterial-bearing waste streams as either hazardous or non-
hazardous waste based on the requirements in 40 CFR 261.10 to 38, or equivalent state 
regulations, considering their known characteristics and/or listing of the waste. 


• Package nanomaterial-bearing wastes in containers that are compatible with the contents, 
in good condition, and that afford adequate containment to prevent the escape of the 
nanomaterials. 


• Label the waste container with a description of the waste and the words “contains 
nanomaterials". Include available information characterizing known and suspected 
properties. 


• Collect paper, wipes, PPE and other items with loose contamination in a plastic bag or 
other sealing container stored in the laboratory hood.  When the bag is full, close it, take 
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it out of the hood and place it into a second plastic bag or other sealing container.  Label 
the outer bag with the laboratory’s proper waste label.  


• Send otherwise non-hazardous nanomaterial-bearing waste to a RCRA-permitted 
treatment, storage and disposal facility (TSD).  Direct the TSD as to the selected 
treatment method best suited to controlling hazards associated with the waste. 


7   MANAGEMENT OF NANOMATERIAL SPILLS 
7.1  Access Control 


• Determine the extent of the area reasonably expected to have been affected, and 
demarcate it with barricade tape or use another reliable means to restrict entry into the 
area. 


• Consider using a HazMat crew from the home Laboratory’s waste management 
organization for clean up of significant spills and restrict entry into the area to personnel 
from that organization.  


• Allow trained personnel from the Center to clean up smaller spills, following the home 
institution’s cleanup procedures. 


• Refer personnel exposed to nanomaterials in the course of a spill to the Center’s medical 
dept. 


7.2  Dry Materials 
• Position a walk-off mat (e.g., Tacki-Mat®) where clean-up personnel will exit the access- 


controlled area to reduce the likelihood of spreading nanoparticles. 


• Clean using wet wiping methods.  Characterize, collect and dispose of spill clean-up 
materials as nanomaterial-bearing waste. 


• A tested and certified HEPA vacuum or other facility-approved methods that don’t 
involve dry sweeping of the use of compressed air can also be used.    


• Ensure that the effectiveness of HEPA filters is verified at a frequency consistent 
with manufacturer recommendations.   


• When feasible, use only “dedicated” HEPA vacuums used for nanomaterial clean 
up.  Label the units accordingly, e.g., “Use only for nanomaterial spill clean up.”  
Use a “log” to record the type of material collected and avoid mixing potentially 
incompatible materials in the vacuum or filters.  


• Characterize, collect and dispose of used HEPA filters as nanomaterial-bearing 
waste.  


7.3  Liquids 
Employ normal HazMat response based on the spilled material’s known hazards.  The following 
are additional considerations to mitigate nanomaterials left behind once the liquids have been 
removed: 


• Position an absorbent walk-off mat where the clean-up personnel will exit the access-
controlled area to prevent the spread of liquids containing suspended nanoparticles. 
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• Place barriers (e.g., plastic sheeting) that will minimize air currents across the surface 
affected by the spill. 


• Use a wet-wiping method to clean the spill.  A HEPA-filtered vacuum dedicated to the 
clean up of nanomaterials may also be used to clean up residual nanomaterials left behind 
after the spill area has dried. 


• Treat all materials used to clean up the spill (absorbent mats, absorbent material, wipes 
etc.) as hazardous or potentially hazardous waste based on the material involved.  


7.4  Wastes 
• Manage all debris resulting from the clean up of a spill as though it contains sufficient 


nanomaterials to be managed in accordance with Section 6 of this procedure. 
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Attachment 1:  Example Industrial Hygiene Sampling Protocol 
 


Nanoscale Science Research Center 
Industrial Hygiene Sampling for Nanomaterials  


 
Purpose 
The purpose of this protocol is to characterize the nanomaterials being generated as a result of 
research at Department of Energy Nanoscale Science Research Centers (NSRC). The 
characterization will be used to identify sources, enumerate nanomaterial concentrations, 
implement controls where necessary, and document parameters and key attributes of 
nanomaterial generation and potential health effects. 


For the purpose of this protocol, nanomaterials are defined as engineered materials with an 
aerodynamic diameter between 1 – 100 nanometers, manipulated in a laboratory-scale operation. 


Background 
As an emerging technology, the human health implications of nanomaterials are not clearly 
defined.  Based on this, all work with nanomaterials should be handled as if they could be 
“acutely toxic in the short run and chronically toxic in the long run” (National Research Council, 
1995, p. 3). 


Traditionally, industrial hygienists have evaluated respiratory hazards in terms of total mass or 
respirable mass.  The characteristics of nanomaterials have unique properties that may not 
predict health hazard as well as traditional mass measurements.  Hazard potential may relate 
more profoundly to surface area, particle number, and/or solubility than mass (NIOSH, 2005). 
Further, the scale and properties of nanoparticles may permit them to pass through intact skin or 
gastrointestinal system and travel throughout the body, initiating systemic effects. 


Sampling Protocol  
Based on the unique properties of nanomaterials, total and respirable mass sampling is not 
adequate to characterize nanomaterial and assess exposure.  Further, the experimental nature of 
research involves changing nanomaterial composition and structure (often with metals with 
inherent health hazards) and requires a more thorough analysis.   


The first step of the sampling protocol requires a background sample of the room to be measured 
with the TSI Model 3007 Condensation Particle Counter (CPC). This sampling protocol is a 
four-pronged approach based on available equipment and technology:  total particulate 
concentration (particle / cubic centimeter) using the TSI Model 3007 Condensation Particle 
Counter; particle concentration based on size distribution (particles / liter) using GRIMM Model 
1.108 SubMicron Aerosol Spectrometer (particles / liter); and particulate characterization with 
active and passive sampling (elemental analysis and morphology) using SEM and TEM. From 
this sampling protocol, the total mass, particle size distribution, morphology, and composition 
will be determined.  This information, along with detailed field notes and electronic images 
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(video/photo) will provide a record of nanomaterials in the laboratory, providing a basis for 
controls and documentation for the future. 


There are currently no occupational exposure limits for nanomaterials; therefore there is no 
documented level that workers can be exposed to “safely.”  Nanomaterials are present in the 
atmosphere due to car exhaust, smoke, and other phenomenon.  The purpose of this protocol is to 
characterize background exposure to nanomaterials (outside, office areas, laboratories) and then 
identify if a significant amount is being released during research operations.  This protocol will 
serve to identify sources of nanomaterials, and ensure that they are controlled through prudent 
research and safety practices.   


Preparation  
Preparation for sampling protocol must be coordinated with the NSRC organization/group (i.e., 
Industrial Hygiene Department) responsible for preparing, calibrating, and running the GRIMM 
portable dust monitor and the active air sampling train. In addition, the IAQ monitor may be used 
to record temperature, relative humidity, and carbon dioxide.  The carbon dioxide decay curve 
can be used to estimate room air changes per hour.  A competent individual at each NSRC shall 
be responsible for preparing and running the TSI Condensation Particle Counter. 


Documentation  
For each air sampling campaign, the research process, materials, ambient environmental 
conditions, and other relevant factors must be carefully documented.  If possible, the air 
sampling should be videotaped and digital pictures taken to record events and locations. 


The following items should be specifically and carefully documented: 


• Date and sampling start and stop times 


• Ambient outside weather conditions 


• Indoor temperature and relative humidity 


• Status of the building HVAC system 


• Air changes in the room being monitored 


• Is the room under positive or negative pressure 


• How many people and processes are active during air monitoring 


• Type of process generating nanomaterials (laser ablation, CVD) 


• Description of nanomaterial processing (harvesting, weighing, transferring) 


• Controls used with nanomaterials (isolation, ventilation) 


• Personal protective equipment used by researcher during work with nanomaterials 


• Anticipated chemical composition of nanomaterials (presence of catalyst, metals, other 
chemicals) 


• Anticipated frequency of this operation in the future and any potential changes which 
may affect the hazard analysis of the process 
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• Exact location of air sampling equipment with respect to research process while 
monitoring takes place 


Sampling Procedures 
The air sampling equipment (Condensation Particle Counter, Aerosol Spectrometer; and 
sampling pump and filter) will be placed on a small cart side by side and as close to the operation 
as feasible without interfering with research process.  The purpose of the cart is to provide a 
stable surface for equipment, ensure standard height for equipment during each nanomaterial 
process that is monitored and to keep equipment close together so that exposure to potential 
nanomaterials is as homogeneous as possible for each monitoring device.  


The TSI Condensation Particle Counter (CPC) can be run using batteries or the AC adapter if 
power is readily available.  The CPC must warm up for ten minutes, then the daily zero check 
should be successfully performed. Log mode 1 should be used to collect data. Sample flow rate 
is regulated by instrument at approximately 0.1 Lpm. 


The GRIMM Aerosol Spectrometer can be run in one of three modes:  


1. Occupational (inhalable, thoracic and respirable);  


2. Mass (µg/m3 in 15 size channels); and  


3. Particle count (particles/liter in 15 sizes).   


The particle count mode should be used for this protocol. Ensure that the box for “Mean Surface 
Area” is NOT checked.  If this box is checked, the instrument will not download particle counts, 
only mean surface area. Sample flow rate is regulated by instrument at approximately 1.2 Lpm. 


The CPC and GRIMM instrument times, as well as industrial hygienist’s watch should be 
synchronized to compare results and field notes of activities.  


The air sampling train will be run in accordance with ASTM D 6095, “Standard Test Method for 
Determining Airborne Single-Crystal Ceramic Whiskers in the Workplace Environment by 
Scanning Electron Microscopy” (ASTM, 2001). The method specifies a 25 mm electrically 
conductive cassette assembly with an extension cowl or retainer ring containing a 0.45 um MCE 
filter and support pad.  RJ Lee Group has provided 0.1 um neopore filters for the active sampling 
protocol. Filter assembly will be suspended on an extension rod open-face and upside down at a 
45o angle (area sample), as described in ASTM D 6059 and NIOSH Method 7402, “Asbestos by 
TEM” (Schlecht & O’Connor, 1994).  


NIOSH Method 7402 suggests a minimum sampling volume of 400 liters; both methods suggest 
a sampling pump flow rate from 0.5 to 16 Lpm, which can be adjusted to obtain 100 to 1300 
fibers/mm2.  A high volume air sampling pump with rotometer should be used in order to 
potentially adjust flow while sampling takes place.  A calibration curve should be developed 
prior to sampling with the rotometer and a primary standard (DryCal). 


The airflow rate can be adjusted while sampling by using the CPC to establish an expected 
concentration (C) for filter sampling flow rate (Q),  


TC
AdQ


*
*


=   and 400* ≥TQ  
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Such that: 


d = filter loading or particle density (100 to 1300 particles / mm2) 


T = job duration or sampling time 


A = effective filter area = 385 mm2 


For example, if the concentration (C) measured with the CPC is 1 particle / mL (1000 particles / 
liter), and the sampling time (T) is 60 minutes: 


Qmin =
100 * 385
1000 * 60


= 0.64 Lpm   Q*T = 0.64*60 = 38.4 ≤ 400; therefore Q is too low 


Qmax =
1300 * 385
1000 * 60


= 8.34 Lpm   Q*T = 8.34*60 = 500.4 > 400; therefore Q is adequate 


Analysis  
The analysis of the CPC and GRIMM is completed by downloading data and review of particle 
counts at various times and sizes.  The air sampling cassettes and passive monitors shall be sent 
to Gary Casuccio with RJ Lee Group for SEM and TEM analysis in accordance with ASTM D 
6058 and 6059.  Analysis of active air sampling cassette will yield count, filter loading, and 
airborne concentration, as well as morphology and chemical composition.  Analysis of passive 
monitor will also provide information on morphology and chemical composition. The passive 
sampler can yield particle concentration and size distribution (Wagner & Macher, 2003; Wagner 
& Leith, 2001). 


References for Attachment 1 
Standard Test Method for Determining Concentration of Airborne Single-Crystal Ceramic 


Whiskers in the Workplace Environment by Scanning Electron Microscopy. ASTM 
International, 2001. Retrieved June 25, 2006 through Department of Energy license. 


Approaches to Safe Nanotechnology: An information exchange with NIOSH:  2005; National 
Institute for Occupational Safety and Health (NIOSH).  Retrieved June 26, 2006, from 
http://www.cdc.gov/niosh/topics/nanotech/nano_exchange.html 


National Research Council. Prudent Practices in the Laboratory; National Academy Press: 
Washington, DC, 1995 


NIOSH Manual of Analytical Methods, 4th ed; Schlecht, P.C. & O'Connor, P.F, Eds.; DHHS 
(NIOSH) Publication 94-113, 1994.  Retrieved June 27, 2006 from: 
http://www.cdc.gov/niosh/nmam/method-a.html 


Wagner, J. & Macher, J. (Comparison of a passive aerosol sampler to size-selective pump 
samplers in indoor environments) American Industrial Hygiene Journal 64, p. 630 – 639. 


Wagner, J. & Leith, D. (Field tests of a passive aerosol sampler) Journal of Aerosol Science, 
2001, 32, p. 33 – 48 
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Recommended Medical for Hydrofluoric Acid 


Exposure,
Allied Signals Chemicals pulication.


CRC Handbook of Laboratory Safety, 4.6.2.9
Matheson Tri-Gas , HF MSDS, Revision Sept. 19 2000
M.A.MacKinnon, Dermatologic Clinics - 6, No. 1,(1998)


Always read the manufacturer’s Materials Safety Data 
Sheet (MSDS) and keep a copy in your safety 


related files. 


Getting Started







Getting Started


EC 
Classification


NFPA Ratings


Right to Know:
HF is one of the strongest inorganic acids and is 
considered highly toxic.  It does not behave like 
HCl.


Over 1000 cases of HF exposure are reported 
annually.


Working with HF requires that you understand the 
risks and have a plan to work with HF and deal 
with exposures. 
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Notes:Reacts with metals, glass, organic matter, minerals!  That covers a lot of materials.NFPA rates HF of 4,0,1 Information on MSDS may or may not be current and accurate!MSDS 3,0,1 from manufacturer







• Understand Basic Properties of HF
• Safety Equipment & Lab Practices
• Understand Health Risks
• Learn First Aid for HF Exposure
• Review
• Test


Objectives







Basic Properties of HF


Synonyms:
•Hydrogen Fluoride


•Hydrofluoric Acid


•HF


•Anhydrous HF


•Fluoric Acid


•Antisal 2B


Common Uses:
•Plastics Production


•Microchip Etching


•Glass Etching


•Fertilizer Production


•Fabric Stain Remover


Projected demand for 2002 is 400,000 tons. At Ames 
Laboratory, HF is commonly acquired as 500ml aqueous 
solution of 48-51% HF and as a liquefied gas in 
lecture/compressed gas cylinders
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Notes:HF has been in use since 1670.  Aqueous HF was first produced in 1771.  Thenard and Guy-Lussac observe the injurious effects of HF on the skin in 1809, they noted several important clinical effects.HF is manufactured by the reaction of sulfuric acid with fluorspar (calcium fluoride), a common clay like mineralConcentrations greater than 99 percent are called anhydrous HF.Anhydrous HF is stored in steel tanks or compressed gas cylinders.Aqueous HF is stored in neoprene/TFE type plastic containers HF SHOULD NOT BE STORED IN GLASS CONTAINERS.  The HF reacts with the Silicon in the glass forming silicon fluoride.Industrial uses of HF include:	production of aluminum fluoride, uranium hexafluoride, 		fluorocarbons, manufacturing of high octane fuel, etching or 	frosting of glass and extracting ores and some common cleaning 	agents







Basic Properties of HF


Colorless fuming liquid, which fumes white
Sharp, pungent, suffocating, acidic odor, similar to 
HCl
Boiling point of  67.14oF (19.5oC) (gas state)
Completely soluble in water (reacts violently with 
water)
Extremely corrosive inorganic acid
Highly Toxic
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Reacts with metals, glass, organic matter, minerals!  That covers a lot of materials .Though colorless you may see fumes as a white mist.  The HF is absorbing the ambient moisture.  Looks similar to cigarette smoke.The odor threshold is 0.04 ppm.  The smell is similar to chlorine or HCl but much sharper.The pure liquid boils at room temperature.  However this is not a compressed gas.  The vapors pose a significant inhalation risk.HF is soluble in water in all concentrations.  Significant heat is generated upon mixing.  Can produce violent reaction when high concentrations are diluted with water.  As always add the acid to the water.HF is highly toxic.  Skin contact with even 7 mls of anhydrous HF can bind all the free calcium in an average adult male.







Basic Properties of HF


IDLH = 30 ppm, (Immediately Dangerous to Life and heath, 
for comparison Cyanide Gas has an IDLH of 50 ppm)


LC50 = 1,276 ppm (Lethal Concentration 50, half of exposed 
group dies, tests conducted on rats, dogs, and monkeys)


OSHA
– Permissible Exposure Limit (PEL) = 3 ppm 8 


hours
– Short Term Exposure Limit (STEL) = 6 ppm


15 min.


Deaths have been reported from as little as 2.5% body 
surface area  (BSA) burns from concentrated acid.  The palm 
of your hand is approximately 1% BSA.
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Notes:OSHA: 	Occupational Safety and Health OrganizationIDLH:	 immediately dangerous to life and healthLC50:	Lethal Concentration where 50% of the test population diesAcute exposures are very dangerous even at low concentration levels.  There is little information of chronic toxicity due to the strongly irritant nature of HF. Skeletal fluorosis is know to be associated with excessive exposure to fluoride bearing compounds.THIS IS NOT A TYPICAL ACID!Fluorine is the most electronegative element on the periodic table (reactive).  This makes the acid very useful industrially and scientifically but also makes it dangerous with respect to human health.GREAT CARE MUST BE USED WHILE HANDLING HFUNDERSTANDING THE RISK IS YOUR RIGHT BUT ALSO YOUR �RESPONSIBILITY.







Safety Equipment


Administrative and Engineering controls should also be used 
and training should be included in your groups safety plan. 
Prevention of exposures is preferred over treatment of 
exposures.


Know the location of:
Deluge/Safety Shower, Eye Wash Station, 
and Calcium Gluconate Gel.


Use the proper PPE:
Face shield, chemical splash or vapor gogg
neoprene gloves, lab coat and apron.
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Notes:Show and put on PPE from materials list.  Workers may want to wear a pair of surgical gloves beneath the neoprene gloves as added protection.







Safety Equipment


Administrative and Engineering controls should also be used 
and training should be included in your groups safety plan. 
Prevention of exposures is preferred over treatment of 
exposures.


Personal Protection Equipment PPE:


Ventilation: Provide local exhaust or process enclosure ventilation.


Eye Protections:  Wear splash resistant safety goggles with a faceshield.


Clothing & Gloves:  Wear appropriate chemical resistant materials.


Protective material types:  neoprene, polyethylene*
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Notes:Show and put on PPE from materials list.  Workers may want to wear a pair of surgical gloves beneath the neoprene gloves as added protection.







Safety Equipment


Graph show the resistance of various materials to permeation 
by 30 to 70 % solutions of hydrogen fluoride.  Significant 
differences can be seen in materials from different 
manufactures.


* Protective material types


Material Beakthrough Time (hr)
Saranex >8
Barricade >8
Chemrel >8
Responder >8
Butyl Rubber >4
Natural Rubber Caution 1 to 4
Neoprene Caution 1 to 4
Polyethylene Caution 1 to 4
4H (PE/EVAL) Caution 1 to 4
Nitrile Rubber Do not use <1
Polyvinyl Alcohol Do not use <1
Polyvinyl Chloride Do not use <1
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Notes:Show and put on PPE from materials list.  Workers may want to wear a pair of surgical gloves beneath the neoprene gloves as added protection.







Standard Operating Procedure:
Have a plan for your work.


Good Lab Practices:
Label all containers, only store HF 
in Manufacture’s suggested 
storage containers


Buddy System:
Use a trained observer for more difficult or complicated tasks.


Safety Equipment


Follow the Ames Laboratory and or ISU Chemical Hygiene 
Plans for all work involving hazardous chemicals, including 
HF.
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Notes:Show and put on PPE from materials list.  Workers may want to wear a pair of surgical gloves beneath the neoprene gloves as added protection.







Health Risks and First Aid


In this section we will cover the biological
and chemical effects cause by HF and the 
suggested first aid treatments for various 
exposures.


All hydrofluoric acid exposures require medical treatment!


All hydrofluoric acid exposures should be reported to your
immediate supervisor! 


Even “small” hf exposures can kill you! 
Contact Plant Protection 4-5511 and Contact DPS 911
Go to Occupational Medicine located in G11 TASF
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Notes:Show and put on PPE from materials list.  Workers may want to wear a pair of surgical gloves beneath the neoprene gloves as added protection.







Health Risks and First Aid
Chemical Effects:


HF penetrates the cells and dissociates:
– HF              H+ + F-


Results in deep tissue necrosis, further reactions:
– F- + Ca++ CaF2  (Hypocalcemia)
– F- + Mg++ MgF2  (Hypomagnesemia)


Formation of direct cellular poisons:
– F- + Na+ NaF
– F- + K+ KF


There is enough fluorine in 7 ml of anhydrous HF can bind 
all the free calcium in an average sized adult.
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Notes:The soluble fluorinated salts that form in the individual have cellular toxicity propertiesInterferes with calcium and magnesium metabolism by creating insoluble salts Direct cellular poisoning results through the formation of soluble salts.







Health Risks and First Aid
Routs of Entry:


Ingestion (rare)
Inhalation
Eyes
Skin


Exposures can occur in various ways:
Splashed liquid(s) (skin & eyes)
Gas exposure (skin, eyes, and respiratory 
tract)
Ingestion of fluids.
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Health Risks and First Aid
Secondary Exposure:


Contaminated clothing and skin can 
pose a risk to respondents through 
transference via touch or off gassing of vapors.


Body orifices, skin folds around the neck, knees, groin


Areas covered with hair, scalp and pubis
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Health Risks and First Aid
Ingestion:


Sever burns to the mouth, esophagus and 
stomach will occur.  Hypocalcemia due to 
systemic absorption usually occurs.


Ingestion of dilute HF, even small quantities, 
has resulted in death.


Label and store all containers in accordance with lab policy.
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Health Risks and First Aid
Ingestion:


Do not induce Vomiting!  


Drink milk or water for initial first aid.  Follow with Milk of 
Magnesia or Mylanta+.


EMT:  Gastric lavage with addition of 10% Calcium 
Gluconate.


Seek immediate medical attention! Systemic effects will occur.
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Health Risks and First Aid
Inhalation:


Severe irritation of the upper respiratory tract.


Inhalation of high concentrations can cause 
inflammation (chemical pneumonitis) and fluid build 
up (pulmonary edema) in the lungs or spasm of the 
larynx which may result in death.  


Severe exposures may cause hypocalcemia due to 
systemic absorption.


In two reported cases of exposure to anhydrous HF the serum 
calcium level fell to 3 mEq/L (milliequivalents/liter) in one to 
three hours.  Normal levels range from 8.8 to 10.3 mEq/L.
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Health Risks and First Aid
Inhalation:


Move exposed personnel to uncontaminated area.  If not 
breathing, give artificial respiration.  Seek prompt 
medical attention.


EMT:  Provide Oxygen and 2.5% Calcium Gluconate 
by Nebulizer.


There is very little an untrained first responder can do.  Insure 
the individual is breathing, clear the air way, provide artificial 
respiration/CPR - Get immediate medical attention. 
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Health Risks and First Aid
Eyes:


The cornea and conjunctiva can be extensively damaged by 
exposure to HF vapor.  Liquid HF will cause more severe 
damage. 


Clouding of the cornea may occur rapidly, obscuring vision. 
Scarring and/or corneal perforation may occur. 


Severe exposures may cause blindness, hypocalcemia due 
to systemic absorption, and/or death.
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Health Risks and First Aid
Eyes:


Flush eyes with water for a minimum 
of 15 minutes.  


EMT: Trained personnel should administer 
1.5% calcium gluconate by continuous drip.


Instillation of 1% calcium gluconate, 2-3 drops 
every three hours for 3 to 4 days.



Presenter

Presentation Notes









Health Risks and First Aid
Skin:


The fluoride ion penetrates the skin causing necrosis of deep tissue 
and bone.  This process can continue for days. (Concentration 
Dependence)


Severe exposures may cause hypocalcemia due to systemic 
absorption. 


Skin burns larger than 25 in2 may cause death. 


All HF burns are accompanied by a severe throbbing pain that is 
thought to be due to irritation of nerve endings by the increased levels 
of potassium ions entering the extra-cellular tissues to compensate for 
the reduced levels of calcium ions
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Health Risks and First Aid
Concentration Dependence:


The extent and onset of burns is dependent upon concentration, 
temperature, duration of contact, and quantity:


Concentration
0-20 %


20-50 %


>50 %


99%


Onset Time
Up to 24 hours


1-8 hours


< 1 hour


Immediate


Fatal hypocalcemia can occur: ≥25 in2 exposure all 
concentrations.


1% BSA exposure to 50% concentration
5% BSA exposure to any HF solution
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Health Risks and First Aid
Skin Burn Appearance:


Typical  blanched, white, appearance of a HF burn from a 
mild solution of HF. Initial signs are redness, edema, or 
blistering and, with more concentrated acids, a blanched 
white appearance. 
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Health Risks and First Aid
Skin Burn Appearance:


Necrosis from a severe HF burn. Fluorine penetrates the 
upper layers of the skin and liquefaction necrosis of the 
deeper tissue occurs, a creamy yellow precipitate forms under 
the raised skin.
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Health Risks and First Aid
Skin Burn First Aid:


Burns on areas of thin or highly vascular skin, such as the 
face, progress much more rapidly and carry a greater risk of 
systemic complications due to increased absorption of F ions.


Flush with large quantity of water for 5 minutes.  


Remove contaminated clothing. 
With gloved hand apply 2.5% calcium 


gluconate gel to burn 
area. 


Remember, exposures greater than 25 in2 may result in 
death.


Please note: because severe pain is a symptom, the relief 
of pain is a good indicator as to the effectiveness of the 
treatment.  That means no anesthetic will be provided 
during treatment!
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Review
HF can be a liquid, gas, or solution.
PPE: Face shield, chemical splash/vapor goggles, gloves, 


lab coat.
HF is highly toxic in all concentrations. 
Concentration dependence for exposure responses.
Know the location of safety equipment.
Know the proper first aid treatments.
All Exposures require First Aid.


ALL EXPOSURES REQUIRE MEDICAL 
TREATMENT/EVALUATION.
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Testing


Please take a moment to complete the training 
test…


then continue to the next slide.
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Evaluation


Please take a moment to complete the training 
course evaluation…


then continue to the next slide.
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Thank you for completing the
Hydrofluoric Acid Training (AL-134)
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Environmental Health and Safety


Iowa State University


Biohazardous Materials:
An Introduction
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Welcome to “Biohazardous Materials – An Introduction”.  This web-based course was developed by biosafety specialists at Iowa State University’s Environmental Health & Safety.
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Environmental Health and Safety


Iowa State University


Why am I here?


Research involving biological agents that may 
be harmful to humans, plants or animals is 
increasing in prevalence at Iowa State 
University.


Individuals conducting research or 
administrators in fields such as chemistry, 
chemical engineering or other disciplines may 
not have the appropriate experience or 
training to recognize the various types of 
biological materials that require special 
training and oversight.
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A good question to start out with is:  “Why am I here?”.  Research involving the use of biological agents has been around at ISU for many years.  Some of these agents are harmful to the environment and/or human health.  However, the prevalence of this type of research has increased in recent years for many reasons such as national security.  Additionally, more work with biological agents is being done by researchers with non-biological backgrounds.  Chemists, physicists and engineers are now venturing into the biological research arena.  Because of the myriad regulatory requirements that go along with work with biological agents, it’s necessary to provide more information to researchers to assure compliance with regulations and so that they can protect themselves from potential exposures during handling and use.







Environmental Health and Safety


Iowa State University


What will we accomplish?


Raise awareness of risks associated 
with the use of biohazardous materials 
in research laboratories.
Provide information and tools that 
enable researchers and administrators 
to recognize biohazardous materials.
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This is what we’d like to get accomplished at today’s training…..First, we want to raise awareness regarding the risks associated with the use of biohazardous materials in research labs.  As you might expect, there are many types of biological agents and many potential risks to humans, plants and animals that go along with them.A second goal of this module is to provide information and tools that enable researchers and administrators to recognize a biohazardous material.  This is a big challenge and is necessary in order to understand the specific requirements for a particular agent.







Environmental Health and Safety


Iowa State University


What will we accomplish (continued)?


Provide guidance on regulatory 
committee review requirements for 
research projects.
Provide information on regulatory 
permit requirements, how to identify 
regulated biological materials and the 
permit application processes for 
regulated materials.



Presenter

Presentation Notes

Another purpose of the module is to provide you background information on the various Committees at ISU that review research projects involving biological agents.Finally, we want you to learn more about the permitting process.Of course, it should be obvious that it is impossible to cover every aspect of this important topic in one web-based module.  Information about how to contact the experts on campus who provide assistance to you will be given at the end of this module.







Environmental Health and Safety


Iowa State University


Let’s start with a definition…


Biohazardous materials are those materials of 
biological origin that could potentially cause 
harm to humans, domestic or wild animals, 
plants or the environment.  
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We’ve been talking about biological agents and potential hazards but we really need to come up with a working definition of the term “biohazardous materials”.  As stated here, biohazardous materials are those materials that could potentially cause harm to humans, domestic or wild animals, plants or the environment.







Environmental Health and Safety


Iowa State University


Definition


Examples include recombinant DNA; 
transgenic animals or plants; human, animal 
or plant pathogens; biological toxins (such as 
tetanus toxin); human blood and certain 
human body fluids; and human or primate cell 
cultures.


Let’s look at some examples and associated 
risks……



Presenter

Presentation Notes

The best way to better understand that definition is to give some examples….examples of biohazardous materials include recombinant DNA; transgenic animals or plants; human, animal or plant pathogens; biological toxins; human blood and certain human body fluids; human or primate cell cultures.Now let’s turn our attention to the potential risks associated with each of these….







Environmental Health and Safety


Iowa State University


Recombinant DNA


DNA is in the nucleus of every 
living organism.  It is the 
building block of genes. 
Genes store information that 
regulates form and function –
and organism’s genetic make-
up.
Genes can be altered 
artificially, so that some 
characteristics of a 
microorganism, plant or animal 
are changed.
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DNA is in the nucleus of every living organism.  It is the building block of genes.  Genes store information that regulates form and function – an organism’s genetic make-up.  Genes can be altered artificially, so that some characteristics of a microorganism, plant or animal are changed.







Environmental Health and Safety


Iowa State University


Recombinant DNA


In the early 1970s, biochemists 
at Stanford University showed 
that genetic traits could indeed 
be transferred from one 
organism to another. In this 
experiment, the DNA of one 
microorganism recombined with 
the inserted DNA sequence of 
another, and thus had been 
edited to exhibit a very specific 
modification.
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In the early 1970s, biochemists at Stanford University showed that genetic traits could indeed be transferred from one organism to another. In this experiment, the DNA of one microorganism recombined with the inserted DNA sequence of another, and thus had been edited to exhibit a very specific modification.







Environmental Health and Safety


Iowa State University


What are the risks of working with 
recombinant DNA?


Safety concerns 
(bacteria developing 
antibiotic resistance) 
Environmental 
concerns 
(recombinant DNA 
transforming naturally 
occurring organisms) 
Ethical dilemmas over 
human treatments
(gene therapy)
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It is important to contain recombinant DNA because of the risk of unintentional genetic recombination.  For example, it is common to insert antibiotic resistance genes into lab bacteria as a way to select for those bacteria that you have transformed.  If these bacteria get into the environment, the antibiotic resistance genes could be transferred to naturally occurring bacteria, such as pathogens, that we don’t want to become resistant to antibiotics.If insects, plants or seeds containing recombinant DNA are released into the environment, they can pass the recombinant genes on to other organisms; plants through pollination, animals through breeding.  These traits might not be desirable in the natural environment.  For example, a plant that is resistant to all herbicides might become uncontrollable if released into the environment.Human gene therapy treatments raise many ethical issues.  The primary dilemma is weighing the safety risks of the gene therapy against the risk of the disease it is meant to cure.
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Iowa State University


Transgenic animals or plants


Animals or plants that have 
their DNA manipulated so 
that some of their 
characteristics are changed 
are known as “transgenic”.
Transgenic plants are often 
referred to as “GMOs” 
(Genetically Modified 
Organisms) 
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Animals or plants that have their DNA manipulated so that some of their characteristics are changed are known as “transgenic”.  Transgenic plants are often referred to as “GMOs” (Genetically Modified Organisms).  Examples of common GMOs include “Bt corn”, which is a commercially available type of corn that is resistant to the European corn borer, and Roundup Ready soybeans, which are resistant to Roundup herbicide.
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What are the risks of working with 
transgenic animals or plants?


Potential environmental and 
economic impacts if modified 
DNA gets into natural plants and 
animals, causing unwanted 
transformation


GMO corn pollinating 
organic corn in a nearby 
field
GMO pesticide resistant 
plant becoming an 
uncontrollable weed


Human health risks if plant is 
intended for consumption; 
proteins derived from living 
systems can be allergenic


Corn containing genes 
coding for peanut allergens
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Work with transgenic animals or plants must be carefully contained to prevent accidental release into the environment.  For example, GMO corn pollinating organic corn in a nearby field would have a devastating economic impact on the organic corn grower.  A pesticide resistant GMO plant, if released, could become an uncontrollable weed, altering the natural environment.The potential for allergic reactions is the most obvious health concern with GMOs.  For example, if a gene that produces a peanut protein is incorporated into corn, which does not normally have that protein, a person with a peanut allergy could unknowingly eat chips made from the corn and have an allergic reaction.
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Iowa State University


Human, animal or plant pathogens


Any microorganism (bacteria, fungi, 
rickettsia, viruses and their 
products) that can cause disease in 
humans, plants or animals.
Human pathogens of occupational 
significance:  
Hepatitis B Virus
Animal pathogens: 
Bovine Spongiform Encephalopathy 
Prion (causes Mad Cow Disease)
Plant pathogens: 
Phakopsora pachyrhizi (the fungus 
that causes Asian Soybean Rust)
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Human, plant and animal pathogens are fairly easy to define…..they are any microorganism that can cause disease in any of those living organisms.  Examples are bacteria, fungi, viruses and their products.  The human pathogen that has the most occupational significance is Hepatitis B.  You’ve probably heard of Mad Cow Disease….this is also referred to as Bovine Spongiform Encephalopathy and is caused by something called a prion, which is an improperly folded protein.  An example of a plant pathogen is Phakopsora pachyrhizi which is the fungus that causes Asian Soybean Rust.
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What are the risks associated with working 
with human, animal or plant pathogens?


Pathogens cause disease and can 
have major economic impacts!
Human: illness, healthcare costs, 
lost work time, quality of life
Plant: crop loss, economic 
damage, threatened food supply
Animal: livestock loss, economic 
damage, threatened food supply
Potential for bioterrorism use
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The risks associated with work with these types of pathogens should be pretty obvious….There are numerous economic losses….the cost of medical treatment and subsequent loss of work time….this also has implications for general “quality of life”….crop loss due to disease can decimate a farmer’s income and impact an entire economy….the same is true for diseased animals.One issue to think about that is relatively new to this topic is that of pathogenic organisms being used by terrorists….in this case, we use the term “bioterrorism”….an example of that would be “anthrax”.  The term “agroterrorism” is used to describe criminal use of animal or plant pathogens to destroy crops or livestock.
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Biological toxins


Biological toxins are 
defined as any toxic 
substance of natural 
origin produced by an 
animal, plant, or 
microbe.
Examples: Tetanus 
toxin, botulinum toxin, 
endotoxin, mycotoxins. 
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Presentation Notes

Another category of biohazardous material is biological toxins.By definition, biological toxins are any toxic substance of natural origin produced by an animal, plant or microbe.Examples include the tetanus toxin, botulinum toxin and endo- and mycotoxins.
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What are the risks associated with working 
with biological toxins?


Biological toxins can 
cause significant illness.
Tetanus toxin causes an 
acute, often fatal disease 
characterized by rigidity 
and convulsions.
Botulinum toxin is 
associated with 
contaminated food and 
causes nausea, vomiting, 
diarrhea, and paralysis.
Potential for bioterrorism 
use


In 1977, jars of contaminated Jalapeño 
peppers caused a botulism outbreak in 
Michigan (Source: CDC) 
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Biological toxins can cause significant illness.You are probably familiar with tetanus….this is an often fatal disease that is characterized by rigidity and convulsions.Contaminated food can contain botulinum toxin which can cause nausea, vomiting, diarrhea and paralysis.As with animal, plant and human pathogens, there is also concern of bioterrorism with these items as well.
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Human blood and bodily fluids


Human blood and certain 
human bodily fluids…
May contain Hepatitis B 
Virus, Hepatitis C Virus 
(cause Hepatitis) or 
Human Immunodeficiency 
Virus (causes AIDS)
Known as “bloodborne 
pathogens”
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Now, we’ve already discussed human pathogens, but there is another type of biohazardous material that has significant occupational implications.  Any occupation where an employee has the potential for contact with human blood or bodily fluids is a concern.  Certain occupations might be deemed “high risk”, such as healthcare workers because they continually are around a potential source of pathogenic microorganisms.  The term used for microorganisms derived from human blood and bodily fluids is “bloodborne pathogens”.
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What are the risks of working with human 
blood and bodily fluids?


Pathogenic materials 
may cause human 
diseases.
Hepatitis is more likely 
blood contaminant  
than HIV.
Occupational exposure 
potential varies:  high 
risk for healthcare 
workers, emergency 
responders.
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We’ve already discussed many aspects of this already….hepatitis viruses are really the bloodborne pathogens of biggest concern from an occupational standpoint and are much more likely than HIV.  A key issue that needs to be considered when thinking of exposure to human blood and bodily fluids is exposure potential.  The risk of exposure to bloodborne pathogens is commensurate with the type of activity. As we mentioned, a healthcare worker would have a high risk of exposure to these materials by virtue of their work with and close proximity to human blood and bodily fluids.
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Human or primate cell cultures


Living cells originating 
from humans or 
primates
Grown in incubator in 
special flasks 
Used to as models for 
humans and animal
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Human or primate cell cultures are living cells originating from humans or primates.  �They are grown in the lab in an incubator in special flasks containing culture media.�Cell cultures serve as models for humans and animals when looking at reactions on a cellular level. �Common types of cell human primate cell cultures used in research include HeLa cells (a human tumor cell line) and African green monkey kidney cells.  A quick word on established cell lines…they are different from primary cell cultures in that they are transformed in a way that allows them to remain viable for many years.  However, the risk is the same.
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What are risks of working with human or 
primate cell cultures?


Same issues as 
work with human 
blood or bodily 
fluids–
contamination with 
pathogenic 
materials such as 
viruses
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As you might expect, the risks associated with work with these types of cultures are similar to those already discussed….they may contain pathogenic materials such as bacteria and viruses.
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Now that I know what they are, what requirements 
are there for working with biohazardous materials?


These federal agencies publish regulations that apply to 
biological agents:
The U.S. Department of Agriculture (USDA)


Animal and Plant Health Inspection Service (APHIS) branch
Occupational Safety & Health Administration (OSHA)
U.S. Public Health Service


National Institutes of Health (NIH)
Centers for Disease Control and Prevention (CDC) 
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Let’s take a brief look at the various regulatory agencies that have requirements for working with biohazardous agents….The US Department of Agriculture oversees all issues involving crops and livestock in the US.  One branch of the USDA in particular, the Animal and Plant Health Inspection Service or APHIS is involved in protecting American agriculture by providing leadership in ensuring the health and care of animals and plants.  To this end, APHIS regulates movement and environmental release of all materials that could spread disease or otherwise negatively impact livestock and crops.OSHA is the Occupational Safety and Health Administration and is mostly concerned with worker safety while using biohazardous agents.  For example, the Bloodborne Pathogen rule comes from OSHA.The U.S. Public Health Service includes the National Institutes of Health and the Centers for Disease Control and Prevention….these agencies are primarily responsible for the publication of safe work practice guidelines and regulating the transport and use of recombinant DNA, human pathogens and materials likely to contain human pathogens.
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Now that I know what they are, what requirements 
are there for working with biohazardous materials?


Which regulations apply depend on the type of 
biological agent and what you are doing. 


Let’s start with procurement of  these materials and then 
proceed through handling/use, storage and disposal…..
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By now, you should have a little better sense about what biohazardous materials are and be aware that there are many requirements that go along with their use…..Exactly what regulations and associated requirements are indicated is dependent on both the type of organism and what you are doing….Let’s look at some of the highlights of the various types of activities involving biohazardous materials…we’ll start at the point of purchase and make our way through handling and use and then finish with how to dispose of them.
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Procurement – things to keep
in mind…….


USDA and or CDC permits may be required when 
ordering certain biological agents - the shipper 
may ask for a copy.
Inspect packages upon arrival and report any 
damaged or leaky packages immediately to your 
supervisor.
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Special federal permits may be required for importing and/or transporting certain biological materials.  Make sure to check on permit requirements well in advance of when you will need the material in question, because some permits can take several weeks to receive. Contact EH&S at 294-5359 with any questions about shipping and/or required permits for biological materials. 
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Procurement – things to keep
in mind…….


Examples of items requiring USDA permits for 
import/export or transport include:
Animal or plant pathogens
Animal or animal products
Plant or plant products
Introduction of genetically modified organisms 
into the environment
When in doubt – ask!
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The USDA, through its Animal and Plant Health Inspection Service (APHIS), regulates transport of materials that could potentially harm U.S. agricultural products, such as livestock or crops.  For this reason, APHIS permits may be required for import, export and/or transport of animal or plant pathogens, import or export of animals, animal products, plants or plant products, or introduction of genetically modified organisms into the environment.  Contact EH&S at 294-5359  to determine if you need a permit and how to apply.  Special packaging may also be required for shipping these materials.When in doubt – ask!
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Procurement – things to keep
in mind…….


Examples of items requiring CDC permits for 
import/export or transport include:
Human pathogens
Toxins from biological sources (tetanus toxin, 
aflatoxin, etc.)
Blood or tissues suspected of containing disease 
transmissible to humans
Certain animals and insects that may harbor 
disease causing organisms
When in doubt – ask!



Presenter

Presentation Notes

The Department of Health and Human Services, through the Centers for Disease Control and Prevention (CDC), regulates transport of biological materials that could cause illness in humans, such as pathogenic bacteria or viruses, toxins from biological sources (tetanus toxin, aflatoxin, etc.), blood or tissues suspected of containing disease transmittable to humans and certain animals and insects that may harbor disease causing organisms. Contact EH&S at 294-5359 to determine if you need a permit and how to apply.  Special packaging may also be required for shipping these materials. 
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Procurement – things to
keep in mind…….


Tissue or body fluid 
samples–is confidentiality an issue?  
If so, ISU Institutional Review Board (Human Subjects 
Committee) approval may be required.
Office of Research Assurances
[http://www.compliance.iastate.edu/]
Do you have a signed licensing agreement that states 
the intended use/disposition of the samples?
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Another facet of working with biohazardous agents is related to samples that may have unique identifiers associated with them.  For example, say you are doing research with human tissue samples that your research group received from the Mayo Clinic.  It’s imperative that the issue of confidentiality be evaluated by the ISU Institutional Review Board or IRB.  The IRB reviews and approves all projects that have human subjects issues associated with them.  Detailed information on submitting an application to the IRB can be found on the Office of Research Assurances web site.One additional issue to evaluate when working with this type of sample is that of a licensing agreement.  What we mean by this is that a signed agreement exists about the intended use of these samples right up to their disposition.  Most organizations providing samples to research entities like ISU will insist that such an agreement be signed.  This agreement provides legal protection for both parties involved in the transaction and is usually in the researcher’s name. 



http://www.compliance.iastate.edu/
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Remember!  Any work with the following requires 
Institutional Biosafety Committee approval:


Recombinant DNA, 
including transgenic 
animals or plants.
Human, animal or 
plant pathogens 
(bacteria, viruses, 
fungi, prions or 
parasites)
Toxins of biological 
origin (such as tetanus 
toxin or aflatoxin)
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There is another ISU committee that gets involved with approval of work with biohazardous materials.  The Institutional Biosafety Committee or IBC.Remember that any work with recombinant DNA including transgenic animals or plants, human/animal/plant pathogens such as those that we’ve already mentioned or biological toxins all require approval of the IBC.
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Another committee to think about….the Institutional 
Animal Care and Use and Committee:


The purpose of the 
committee is to ensure 
compliance with the 
animal welfare 
regulations
For more information, 
see Office of Research 
Assurances website 
mentioned earlier.
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As long as we’re discussing the various committees that review and approve work with biohazardous materials, we might as well mention the Institutional Animal Care and Use Committee.  This committee’s charge is to ensure that ISU researchers are in compliance with animal welfare regulations.  The Research Assurances website we mentioned before should be consulted for more information.
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Handling, Storage and Transfer


Work practices are the “first line 
of defense”
Safe behavior is critical to 
preventing exposure
Guidelines for defined Biosafety 
Levels have been developed by 
CDC and NIH to ensure proper 
work practices.
ISU Biosafety Manual
[http://www.ehs.iastate.edu/publications/
manuals/bsm.pdf]
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Let’s turn our attention to the issue of how to work safely with biohazardous materials.Of course, work practices and safe behaviors are the first line of defense in preventing any adverse health or environmental effects from working with these materials.The CDC has defined biosafety levels that are guidelines for safe work practices.  These levels are associated with the type of material being worked with and how pathogenic it is.The ISU Biosafety Manual contains detailed information on Biosafety Levels but let’s take a quick look at each one….



http://www.ehs.iastate.edu/publications/manuals/bsm.pdf

http://www.ehs.iastate.edu/publications/manuals/bsm.pdf
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Handling, Storage and Transfer


Biosafety Level Overview:


BSL1 - agents not known to cause disease.


BSL2 - agents associated with human 
disease.


BSL3 - indigenous/exotic agents associated 
with human disease and with potential for 
aerosol transmission.


BSL4 - dangerous/exotic agents of life 
threatening nature.
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The various BSLs are as follows:Read points on slide.
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Handling, Storage and Transfer


Biosafety Level 1 [BSL1]


Suitable for work involving well 
characterized agents not known to cause 
disease in healthy adult humans and of 
minimal potential hazard to laboratory 
personnel and the environment.


Examples: 
Bacillus subtilis
Porcine Reproductive and Respiratory 
Syndrome Virus (PRRSV)
E. coli (non-pathogenic lab strains)
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The key feature of BSL 1 is that the agents being worked with are not known to cause disease in healthy adult humans and are of minimal potential hazard to lab personnel and the environment.Examples include Bacillus subtilis, the Porcine Reproductive and Respiratory Syndrome Virus (which causes disease only in pigs) and the non-pathogenic lab strains of E. coli.
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Handling, Storage and Transfer


Biosafety Level 1 [BSL1] Facility Design
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Here’s what a typical BSL 1 facility might look like….in fact, it’s very similar to a normal chemical laboratory.  It would not be unusual to have work being done on the lab bench.  Safe work practices would include the use of latex gloves and a lab coat…..a clean up procedure would also be in place that would include the disinfection of work areas, etc.
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Handling, Storage and Transfer


Biosafety Level 2 [BSL2]


Suitable for work involving agents of 
moderate potential hazard to personnel and 
the environment.  Immunization or antibiotic 
treatment is usually available.


Examples: 
Measles virus
E. coli O157:H7
Hepatitis B virus
Prion that causes sheep scrapie
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The BSL 2 facility is for work with agents of moderate potential hazard to personnel and the environment.For these agents, immunization and/or antibiotic treatment is usually available.Examples include…read examples.
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Handling, Storage and Transfer


Biosafety Level 2 [BSL2] Facility Design
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The key feature that separates a BSL 1 from a 2 facility is the presence of a Biosafety Cabinet.  This type of engineering control is used for specific procedures and has several unique features that make it different from a chemical fume hood…..let’s take a quick look at these cabinets….
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Handling, Storage and Transfer


Biological Safety Cabinet
Inward airflow
Vertical Laminar Flow 
“air curtain”
HEPA filtered supply 
and exhaust air
Protects:


Personnel
Product
Environment
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The BSC has inward air flow, like a chemical hood, but also has a vertical “air curtain” that allows incoming air to be recirculated and treated by HEPA or High Efficiency Particulate Air filtration.  HEPA filters are 99.97% efficient at capturing a particle that is 0.3 microns in diameter.  The result is a very “clean” working environment inside the cabinet.  So you can see that BSCs not only afford protection of the worker and the environment but also don’t “contaminate” any samples that you are working with.Several BSL 2 facilities exist on campus and they are the most common type of BSL facility found at ISU.
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Handling, Storage and Transfer


Biosafety Level 3 [BSL3]


Suitable for work with infectious agents which 
may cause serious or potentially lethal disease
as a result of exposure by the inhalation route.


Exposure potential to pathogens spread by 
aerosol.


Infection serious, possibly lethal.


Examples: 
Mycobacterium tuberculosis [causes TB]
West Nile Virus 
Coxiella burnetii [causes Q-Fever]
Brucella abortus [causes Brucellosis]
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BSL 3 is for work involving infectious agents which may cause serious or potentially lethal disease.  Another key feature of agents used at this level is that they can expose personnel via aerosolization.  As should be obvious, the stakes get higher in terms of hazards….infections caused by these agents are very serious, possibly lethal.Read examples.
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Handling, Storage and Transfer


Biosafety Level 3 [BSL3] Facility Design
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The control measures and safe work practices in place for BSL 3 facility are more stringent that for a Level 2 facility.  Notice in the diagram that the laboratory space is in a negative pressure status relative to the hallway outside the laboratory.  All air exhausted from the laboratory is HEPA filtered, and all surfaces (walls, ceilings, floor) are thoroughly sealed.  The laboratory itself is designed to be sort of a room sized BSC in order to prevent release of aerosolized materials from the lab in case of a spill.  Effluent treatment systems are often incorporated unless there are no drains in the lab.  There currently is only 1 BSL3 laboratory on the campus of ISU….at the Veterinary College.  Another one is under construction at the Veterinary College, and more are being planned for the future.
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Handling, Storage and Transfer


Biosafety Level 4 [BSL4]
Suitable for work with dangerous and exotic 
agents that pose a high individual risk of 
aerosol transmitted laboratory infections and 
life-threatening disease.


Exposure potential to pathogens spread by 
aerosol or with unknown risk of transmission.


Infection possibly lethal.


Examples: 
Ebola Zaire
Sin Nombre virus (causes Hantavirus Pulmonary 
Syndrome)
Rift Valley Fever



Presenter

Presentation Notes

BSL 4 facilities are for work with dangerous and exotic agents that pose a high individual risk of aerosol transmission and subsequent infections and development of life-threatening disease.  Examples include…read examples.There are no BSL 4 facilities at ISU….in fact, there are only a handful across the U.S.
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Handling, Storage and Transfer


Biosafety Level 4 [BSL4] Facility Design
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Multiple ventilation systems are in place in a BSL 4 facility…note also the use of protective suits (“blue space suits”) that prevent the worker from contacting the potentially infectious agent.  Effluent treatment systems also are incorporated.
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Waste Disposal


All biohazardous material waste 
must be disposed of according 
to the ISU Sharps and 
Biohazardous Waste Policy 
[http://www.ehs.iastate.edu/p
ublications/policies/sharps.pdf]
All surfaces and equipment 
contaminated with 
biohazardous materials must 
be properly disinfected


Disinfection is usually 
accomplished by heat or 
chemical treatment.  
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All biohazardous materials must be disposed of properly in order to keep yourself and the environment safe.  The ISU Sharps and Biohazardous Waste Policy tells you how.The Policy specifies proper procedures for treatment and disposal of biohazardous waste, according to applicable federal, state and local laws as well as university policies. The Flow Chart for Sharps and Biohazardous Waste Disposal may be posted near waste handling areas in the laboratory for quick reference. Most supplies for decontaminating biohazardous waste, such as autoclavable biohazard waste bags, sharps containers and labels, may be purchased through Central Stores. Surfaces and items that cannot be thrown away must be properly disinfected after use with biohazardous materials.  Disinfection is usually accomplished by treatment with heat (autoclaving) or chemicals (disinfectants). The choice of chemical disinfectant depends on the surface or item needing decontamination, as well as the particular organism requiring inactivation.  Refer to the Disposal and Disinfection of Biohazardous Materials section of the ISU Biosafety Manual for details. 
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Medical Surveillance


Hazard Inventory
[http://www.ehs.iastate
.edu/forms/hazardinven
tory.pdf]
Vaccinations and testing
What to do if exposed
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One final piece of working with biohazardous materials that we need to discuss is medical surveillance.When working with these materials, it is imperative that you and all laboratory personnel complete a Hazard Inventory.  The Hazard Inventory is your ticket into the Occupational Medicine Program at ISU.Medical surveillance ensures that the control measures in place are adequate and also that all immunizations and testing have occurred.The Occupational Medicine staff are available to conduct post-exposure evaluations as well.



http://www.ehs.iastate.edu/forms/hazardinventory.pdf

http://www.ehs.iastate.edu/forms/hazardinventory.pdf

http://www.ehs.iastate.edu/forms/hazardinventory.pdf
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Points of Contact


ISU EH&S
[http://www.ehs.iastate
.edu/]
Ames Laboratory ESH&A 
[G40 TASF]
Occupational Medicine
[G11 TASF]
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Well it’s time to wrap things up….We’ve thrown a lot of information at you today.  Hopefully, you now better understand the types of issues that arise when working with biohazardous materials.  Don’t be concerned if you have more questions or don’t understand a specific part of this training.  There are plenty of resources available to you on campus.  The best place to start on issues related to regulatory compliance is ISU Environmental Health and Safety.  EH&S has a staff of biosafety experts that are available to assist you with getting the necessary approvals to work with the biohazardous materials we’ve been discussing today.  Ames Laboratory’s Environment, Safety, Health and Assurance office can also assist you with questions related to biohazardous materials.Also, don’t forget that the ISU Occupational Medicine Department at G11 TASF can also answer any questions you might have about medical surveillance and/or potential exposure events.Thank you.



http://www.ehs.iastate.edu/

http://www.ehs.iastate.edu/
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Safety eye glasses
Goggles / Face Shield
Gloves
Hard hats
Safety shoes / boots
Lab coat / Apron


Fall arresting equipment
(stand alone module AL-145)


Respiratory Protection
(stand alone module AL-011)
Hearing Protection
(administered by occupational medicine 
with ESH&A consultation)


Personal Protective Equipment
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These are the topics that are going to be discussed as part of this training.
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You will: 
Know the regulatory requirements.
Know the Hazard Control Hierarchy.
Know the limitations of PPE.
Know what a performance based standard means.
Demonstrate knowledge gained through a study quiz.


Performance Objectives
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The following are the objectives of the PPE Training.
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Hazard Control Hierarchy


1. Hazard Elimination


2. Hazard Substitution


3. Engineering Controls (guards, fume hoods, interlocks, etc.)


4. Administrative Controls (SOP’s, limiting approach distance 
to hazards, signs, etc.


5. Personal Protective Equipment (PPE).  The last means of 
defense against hazards.


Hazard Control Hierarchy
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The following is the hazard control hierarchy according OSHA.  This is the order in which OSHA wants employers to address hazards in the workplace.
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OSHA's final standard on PPE, 29CFR 1910 132, imposes several 
new and important requirements including:


Employers must conduct a written hazard assessment to determine 
if hazards are present that necessitate the use of PPE.


PPE selection must be made on the basis of hazard assessment 
and affected workers properly trained.


Ames Lab is performing these assessments as part of the 
Readiness Review Procedure.


Requirements
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Hazard Assessments are responsibility of the ESH&A Office and the Activity Supervisor.
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Personal Protective Equipment 
Needs Certification Form
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This is the form used to document the Hazard Assessment.
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OSHA requires employers to identify and provide PPE 
Training for employees work that is not reduce to a safe level 
as discussed in the hazard control hierarchy.  The regulations 
include requirements for employees to demonstrate an 
understanding of the training.


Employers must certify in writing that training programs were 
provided and understood.


PPE is a 
Performance Based Standard !!!!
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Performance Based Standard - Based on the activities you are performing, that is when PPE is required.  So for laboratories that double as offices, PPE would not be required when working at the desk/computer.  However, if others are performing work and you are potentially exposed to hazards that they are generating, you are required to wear PPE as well.Ames Lab does not require the posting safety glasses signs (or other PPE Signs) as you would normally see in a factory setting.  It is common to have a threshold/door posted with PPE requirements when entering a hazardous location of a manufacturing facility.  That is because hazards are constant from activities and other people.  It is easier for management in a factory setting to require PPE at all times.Since Ames Lab does not require safety glasses at all times, it can be difficult for Group Leaders and Managers to ensure compliance with PPE.  However, it is unrealistic to have researchers wear safety glasses other PPE when not exposed to a hazard.  The one item in favor of the researchers is that the labs are small and hazards are controlled as such since there are usually few people in the laboratory spaces.
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Requirements


Laboratory supervisors along with ESH Specialist shall 
determine a need for such equipment, monitor its effectiveness, 
train employees, and enforce the proper use of such equipment.


INTEGRATED SAFETY 
MANAGEMENT
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ISM is a contract requirement with the DOE in which we look at all hazards regardless of severity.  If you have a concern about a hazard that has either been addressed or not, let us know. 
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Requirements


A variety of laboratory personal protective equipment is 
commercially available and commonly used in laboratories.  
Not all PPE is equal.


PPE must be used and managed properly (i.e., limitations of 
dust masks, hard hats worn properly, ear plugs inserted 
correctly, inspecting glasses,  etc.).
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Self explanatory.
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Rules and Regulations


The Personal Protective Equipment
rules and regulations, Section 5.6 


from the ESH&A Program Manual, 
can be viewed on the 


Ames Laboratory Web Site.
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Ames Laboratory has a written program for your review.
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Not wearing any PPE
Not wearing the proper PPE (i.e., only wearing safety glasses 
when a face shield or goggles should also be worn)
PPE Not Maintained (lenses scratched, improper storage of 
respirators, etc.) 
Defective / damaged PPE must not be used (holes in gloves, etc.)
Do not try to repair PPE (i.e., gloves, chemical boots, etc.)
Not understanding the limitations of PPE
Using PPE where engineering or administrative controls must be 
used


Causes of Injury Related to PPE:
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Self explanatory. 
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Eye Protection
Eye protection is mandatory in all areas where there is 
potential for injury including for persons who may be in the 
area only temporarily, such as maintenance or clerical 
personnel. 


All eye protective equipment shall comply with the 
requirements set forth in the American National Standard 
Institute (ANSI) for Occupational and Educational Eye and 
Face Protection, Z 87.1.


A face shield should not be worn as primary eye protection.
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Self Explanatory 
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Where there is a danger of splashing chemicals, goggles/face 
shields are required (i.e., conducting reactions which have 
potential for explosion and using or mixing caustics or acids). In 
these situations, a face shield or a combination of face shield or 
safety goggles with safety glasses must be used.


Plastic safety glasses are issued to employees who do not require 
corrective lenses.  


For persons requiring corrective lenses, safety glasses for their  
their prescription are available at ISU Stores. To obtain 
prescription glasses contact ESH&A for the proper forms. 


Eye Protection
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Self Explanatory 
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It is a Program requirement to pay for this expense.  Your  
prescription must not be older than two (2) years.


Contact lenses can prevent tears from removing the irritant. If you 
choose to wear contact lenses, they shall be protected by goggles. 


Eye Protection
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Self Explanatory
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PRESCRIPTION SAFETY EYEWEAR REQUEST FORM
1) Briefly describe below the activities which require prescription safety eyewear:
_____________________________________________________________________________________________________


2) The following features/services are available.  Cost ranges are given; specific costs are dependent on frames, lenses, and options desired.
Frames (Selection of frames provided by AOSafety; ($0 – 68.00)
Single Vision safety CR39 Plastic; ($16.00) or Polycarbonate Lenses; ($20.00)
Bifocal FT28mm / FT35mm safety CR39 Plastic; ($22.00) or Polycarbonate; ($24.00)
Trifocal FT 7x28 / FT 7x35 safety CR39 Plastic; ($32.00) or Polycarbonate; ($36.00)
Occupational lenses (Full line Multifocals or Double Segs.) billed to the individual CR39 Plastic and Glass; ($8.00)  or 


Polycarbonate; ($12.00)
Progressive Power No-Line Bifocal / Trifocal Lenses billed to the individual


CR39 Plastic or Polycarbonate; ($35.00 – $60.00)
Glass Lenses Single Vision through Progressive; (No additional cost)
Side Shields (Recommended by ESH&A for all safety eyewear); Clip-On; ($1.00) or Permanently Attached; ($1.50)
Abrasion Resistant Coating CR39 Plastic (Included with Polycarbonate lenses); ($10.00)
Anti Reflective Coating; ($20.00)
Tinting (Describe below); ($6.00)
Anti Fog Coating; ($20.00)
Ultraviolet Coating CR39 Plastic (Included with Polycarbonate lenses); ($10.00)
Repair Parts (Describe Below)
Other (Describe )_____________________________________________________


3) Signatures:   ________________________      _________________   _______________
Requestor                             Employee #                    Phone #


__________________________         _____________________________     _____________
Account #                           Group Leader / Department Manager              Date


4) If you would like an ESH&A Specialist to formally review the above information, bring the completed form to G40 TASF.


ESH&A Comment:  ____________________________________________________________________


ESH&A Specialist  ________________________ Date __________________


5) Take form and current prescription (<2 years old) to:


Central Stores – Physical Plant AOSafety Optician
First and third Tuesday: 8AM – 10:00 AM Lisa Herting
Phone: (515) 294-0404 1-800-678-4163 ext. 41821
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• If, despite all precautions, an employee should 
experience a splash of corrosive liquid in the 
eye, proceed to the nearest eyewash (with the 
assistance of a co-worker, if possible).


• Flush the eyes with water for at least 15 minutes. 


• The employee should use their fingers to pull the 
eye lids out to allow complete flushing of the 
eyes.  


• During this time, a co-worker should notify the 
supervisor or ESH&A.


Eye Protection
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Chemical Splash


• When chemicals splash in the eyes, it is natural to close them to avoid 
further injury, yet closing them is the surest way to destroy eyesight. Acids 
initially  burn the eye and then precipitate protein in front of the eye. 


• Alkali splashes are potentially more damaging because alkali leaches water 
from the tissues and continues to burn through them. Closing the eyes seals 
the chemical under the folds of the lids, allowing the molecules to bond with 
water, fueling the burn. Within seconds, the alkali will have penetrated the 
cornea and reached the iris, the lens, the vitreous humor, and the retina.  In 
some cases, the entire eye is destroyed.


• Corrosive gas molecules can combine with as little as 30 percent relative 
humidity in the air to form mists that irritate the eyes.
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Chemical Splash


• If you don't give it [the burn] lots and lots of water, typical water-reactive 
industrial chemicals will take the water out of the person's system and will 
continue to do damage by dehydrating and burning.  The faster you get water 
on it, the better. 


• A little bit of water is devastating because it activates the chemical, but if 
you use enough water, it will flush that heat away.


• Flush continuously until the victim is transported.  The chemical residue will 
continue to burn and the pH of the tissue can rise rapidly when flushing is 
discontinued. 


• Acids, alkali, or solvents that contact unprotected skin burn rapidly through 
the tissue unless they are rapidly diluted with large quantities of potable 
liquid and the particulates flushed away.
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Visitors


Visitors shall follow the same eye protection policy as employees. 


If the visitor does not have their own eye protection, it is the escorts 
responsibility to provide adequate protection or prohibit the visitor to any 
exposure (administrative control). 


Safety glasses/goggles used by visitors should be cleaned prior to reuse.
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Filtered Lenses
Eye and face protection with filter lenses 
are required where there is a potential of 
being exposed to injurious light radiation 
(i.e., welding, lasers, etc.).


Select the appropriate shade by referring 
to the selection tables in 29 CFR 
1910.133.


OSHA does allow every day use safety 
glasses to have a shade of 1 for people 
with light sensitivity.


Phototropic lenses are prohibited.
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As a rule of thumb, start with a shade that is too dark to see the weld zone. Then go to a lighter shade which gives sufficient view of the weld zone without going below the minimum. In oxy/fuel gas welding or cutting where the torch produces a high yellow light, it is desirable to use a filter lens that absorbs the yellow or sodium line in the visible light of the (spectrum) operation. Footnote(**) These values apply where the actual arc is clearly seen. Experience has shown that lighter filters may be used when the arc is hidden by the work piece. 
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Limitations of Safety Glasses
Safety glasses are only protective for small 
quantities of liquids.  Goggles/face shield 
must be worn large quantities.


Safety glasses are not sufficient when using 
compressed air for cleaning.


Safety glasses without side shields offer 
limited protection.


Plastic lenses will provide protection from 
UV, but not laser exposure.


Ensure you have the correct optical density 
for the laser you are using.
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Face Shields
Ensure you are using the 
proper type of face shield 
for the activity you are 
performing.


This shield is sufficient for 
most chemicals and flying 
debris, however, for large 
quantity chemicals of a 
more hazardous nature, 
face shields that wrap 
around the face are 
available. 



Presenter

Presentation Notes

Just an example where a face shield provided the necessary protection.







AL-133


When handling chemicals, the correct 
gloves must be used to protect the worker 
from accidental spills or contamination.


Consult the MSDS for a chemical to 
determine the recommended clothing or 
PPE for a particular chemical. (Examples 
are latex, nitrile, or PVC gloves, or aprons.)


If the gloves become contaminated they 
should be removed and discarded as soon as 
possible. 


Limitations of PPE
Gloves
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There is no glove currently available that will protect a worker against 
all chemicals.  Check compatibility charts.


A Dartmouth PHD died because of glove incompatibility (latex) with 
dimethylmercury.


Latex gloves have a lower permeability compared to other gloves.


Latex gloves can produce an allergy for some people (handout).


Gloves should be rinsed after exposure to ensure they do not break 
down further after use, if planning on reusing them.


Remove gloves before exiting work area (contamination can occur on 
door knobs, drinking fountains, counter tops, etc.)


Limitations of PPE -Gloves
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Even with leather gloves one can get a puncture from glass, metal, 
etc.  Inspect work thoroughly for hazards (splinters, shards, etc.) 
and either file to correct hazard or avoid.


Don’t wear rings under leather gloves that could be caught.


Limitations of PPE - Gloves


Sharps:
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Don’t Wear Rings with Machinery
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Leather gloves designed for the use should be worn over the top 
of the electrical gloves to protect the gloves.


There are now electrical gloves that are available for voltages 
under 600V.  They offer better dexterity.  Designed for 
applications such as instrumentation/laboratory use.


Electrical gloves are required to be tested every 6 months.  
Engineering Services can coordinate this testing with the cost 
being allocated to your program.


Limitations of PPE


Gloves (electrical):
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Electrical Gloves with out the outer protectors are rated for work up to 250 Volts.Engineering Services has gloves that then can loan if necessary.In addition, Engineering Services can have your electrical gloves tested in Ames for you.  While your gloves are being tested, Engineering Services can loan you gloves while being tested.
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May not protect you from a forklift running over your shoes!  But they will 
protect you from a falling compressed gas cylinder, dropping something 
heavy, etc.


Are not assured to protect you from a large chemical spill.  They may buy 
you time to get your feet out before permeating and being exposed.


Steel toe shoes or boots are available at ISU Stores.  Have your cost center 
with you when you go.


Shoes shall be worn at all times in the laboratories. Sandals, open-toed 
shoes, and shoes with woven uppers, shall not be worn because of the 
danger of splash/spillage. Regardless if exposed to an impact hazard, 
sandals, open toed shoes and shoes with woven uppers are not permitted in a 
chemistry laboratory!!


Limitations of PPE –
Boots and Shoes
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Will not protect you if not on your head.
Offers limited protection when wearing it backwards.
Required when lifting a load over head with a hoist.
Required when working under scaffolding.
Do not paint or affix stickers to the hard hats.  ANSI states 
it can break the plastic materials down.


Limitations of PPE


Hard Hats:
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Look for scratches (especially with lasers)
Missing side shields (side shields will yellow after a while and 
may need to be replaced periodically)
Gluing tint on normal glasses for welding protection is not 
permitted


Not all goggles are for liquids.  Ensure you have the proper type.
Look at strap for proper tension
Vent caps are in place


PPE Inspection (examples)


Glasses:


Goggles:
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PPE Inspection  (examples)


Cracks in the material
Discoloration
Punctures
Rubber and plastic gloves may be checked by inflating with air and 
submersing them in water to check for air bubbles.
Electrical gloves - accredited inspection every 6 months


NOTE:                                                                                          
Before removal, gloves should be thoroughly washed, either with tap water 
or soap and water.
Employees shall remove gloves before leaving the immediate work site to 
prevent contamination of door knobs, light switches, telephones, etc


Gloves:
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Hand Protection
Protection of the hands when working with solvents, detergents, or any 
hazardous material is essential in the defense of the body against 
contamination. 


Exposure of the hands to a potentially hazardous chemicals could result in:
burns, 
chafing of the skin due to extraction of essential oils ("de-fatting")
dermatitis
sensitization “allergic reaction of the skin or respiratory system”.  


Once sensitized, smaller exposures can cause greater 
reactions (i.e., diisocyanate) 
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No exposure is good exposure.  It is obvious that skin is not a protective barrier as some would like to believe.  Birth control, smoking cessation, and other medications are now available that is absorbed through the skin (adhesive patches).In addition, chemicals that you use now may not present a problem but may in the future due to sensitization in which smaller exposures to a chemical can result in greater physical reactions.
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Neoprene is good for protection against most common oils, hydrocarbons, 
and certain other solvents, but is unsatisfactory for use against aromatic 
hydrocarbons, halogenated hydrocarbons, ketones, and many other 
solvents.


For concentrated acids and alkalis, and organic solvents, natural rubber, 
neoprene or nitrile gloves are recommended.


If you work with petroleum-based products, some type of synthetic glove 
will be needed.


For handling hot objects, gloves made of heat-resistant materials (leather 
or Nomex). 


Special insulated gloves should be worn when handling very cold 
objects such as liquid N2 or CO2. Do not use asbestos containing gloves.


Hand Protection
Glove materials vary widely in respect to these protection properties;



Presenter

Presentation Notes

Self Explanatory 







AL-133


How to remove gloves properly


Grasp the 
outside of the 


one glove.


Hold the glove 
with your gloved 


hand.



Presenter

Presentation Notes

Self Explanatory 







AL-133


How to remove gloves properly


Insert your 
finger on 
the inside 


of the 
glove


Turn the 
glove inside 
out over the 
first glove
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Lab Coats vs. Aprons
Cotton Lab Coats, Aprons:


Messy Work – Yes (Protection of clothing)


Hazardous Work – NO (Protection of self)


Limited protection and it will absorb liquids.


Lined Lab Coats, Aprons, etc:


Match to the chemical you are using (i.e., neoprene, nitrile, PVC, etc.).


With or without sleeves


Disposable vs. Reusable


Protective Sleeves are also available.
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Limitation of lab coats compared to coated lab coats or laboratory aprons.
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Hearing Protection


Hearing loss can be damaging without causing 
pain.


Hearing protection may be needed if you need to 
raise your voice to be heard by someone within 2 
feet away.


Noise is unwanted sound, always have it 
evaluated.  Frequency, sound level, time 
duration are all components of hearing 
conservation.


Contact ESH&A if you suspect an activity 
requiring hearing protection and monitoring.


When you add a source of the dB as the first, 
you only add 3dB to the original dB level.


Doubling the distance lowers the dB by 6
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At 85 dB, the employer (AL) has to train and provide hearing protection.At 90 dB, the employer has to enforce the use of hearing protection.Hearing conservation is combination of sound level exposure and time.  Lower the sound level exposure and you can be exposed for a longer time period.  Increase the sound level and you will have to reduce the exposure time, unless you utilize hearing protection.Reference the chart.
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Hearing Protection
Ear plugs may be needed in addition to ear 
muffs.


Ear plugs are the preferred protection but 
muffs are more comfortable and convenient.


Ear muffs effectiveness is limited by the seal 
they form around the ear (i.e., hair, ear rings, 
glasses, hard hats.).


Hearing protection worn incorrectly is false 
protection.


Determine the noise reduction rating of both 
ear plugs and muffs (one-half)
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Explain the benefits of ear muffs to ear plugs and visa versa.  Ear muffs are easy to use but have poor sealing characteristics due to hair, safety glasses, etc.  Ear plug offer greater protection but are often worn improperly giving a false sense of protection.Explain the Noise Reduction formula that is provided with the specific hearing protection being used.
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MSDS Links


http://www.msdssearch.com/


http://siri.uvm.edu/msds/


http://www.ehs.iastate.edu/ih/msds.htm


Glove Chemical Resistance (Permeability) Guides


http://www.pp.okstate.edu/ehs/HAZMAT/gloves5.htm


Links for MSDS’s and Permeability
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References for the attendees. 
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STOP WORK AUTHORITY


All Ames Lab Employees 
Have The Authority & 
Responsibility To Stop 


Work That Is 
Imminently Dangerous.
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In Summary
• Hazard Control Hierarchy


• Performance Based Standard


• Assessments are Required by OSHA, So If Your Activities Change, We 
Must Update The Assessment


• Ames Laboratory Has A Written Program


• PPE Is Required Anytime There Is The POTENTIAL Of Injury


• The Programs / Departments Covers The Expense Of PPE


• Visitors Must Follow The Same Rules


• Consult MSDS’s for PPE/Chemical Compatibility


• Supervisors / Group Leaders Are Responsible for Enforcement
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Closing


• Complete Quiz,  (No Quiz = No Credit)


• 75% Passing


• Complete Course Evaluation


• No Retrain Unless Deficiencies are Determined or 
Observed.


Closing
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AVAILABLE ONLINE AT INITIATED BY: 
www.directives.doe.gov Office of Environment, Safety and Health 


U.S. Department of Energy POLICY 
 Washington, D.C. 
 
 


9-15-05 
 
SUBJECT:  SECRETARIAL POLICY STATEMENT ON NANOSCALE SAFETY 


PURPOSE AND SCOPE 


The safety of its employees, the public, and the environment is the Department’s number one 
priority. This policy statement is issued to establish a framework for working safely with 
nanomaterials.   


Nanomaterials exhibit unique properties that can affect physical, chemical and biological 
attributes.  Much of the scientific information on the safety, health and environmental hazards of 
working with these materials is yet to be determined.  With the establishment of the 
Department’s Nanoscale Science Research Centers and other emerging programs, research and 
development in nanoscience will increase significantly for the foreseeable future.   


POLICY 


The Department of Energy (DOE) requires that all work with nanomaterials be conducted in a 
safe and responsible manner that protects workers, the public, and the environment.  Thus, the 
Department must be prudent and follow a cautious approach in the production, use, and 
disposition of nanomaterials. 


It is imperative that the Department’s work with nanomaterials be conducted in a manner that 
encompasses the following attributes: 


• DOE will adopt and implement, as appropriate, both existing and future environment, 
safety and health best practices, “National Consensus Standards,” and guidance relating 
to nanotechnology developed by recognized standard-setting organizations.  Further, any 
existing DOE Directives and Standards which contain provisions that are relevant to 
nanotechnology work must be appropriately applied.   


• DOE and its contractors will identify and manage potential health and safety hazards and 
potential environmental impacts at sites through the use of existing Integrated Safety 
Management Systems, including Environmental Management Systems. 


• DOE organizations working with nanomaterials will stay abreast of current research and 
guidance relating to the potential hazards and impacts of nanomaterials, and will ensure 
that this best current knowledge is reflected in the identification and control of these 
potential hazards and impacts at their facilities. 


• DOE will continue to both support research on the environmental and safety and 
health impacts of nanomaterials, and participate in government-wide activities aimed 
at identifying and resolving potential environmental, safety, and health issues.


DOE P 456.1
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RESPONSIBILITIES 


Everyone involved with nanotechnology research and development activities shares 
responsibility for protecting the safety and health of workers and the public, and in safeguarding 
the environment from the hazards presented by the conduct of their activities.  Authorized DOE 
employees (or personnel) are responsible for conveying to contractors and grantees the 
expectation that appropriate programs must be in place to maintain a level of worker, public, and 
environmental safety consistent with the intent of this policy.   


 
 SAMUEL W. BODMAN 
 Secretary of Energy 
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 Readiness Review 
 
 
This procedure shall be used to direct the identification, hazard categorization, and safety 
Readiness Review of activities.  This procedure shall be utilized by Group/Section Leaders, 
Program Directors/Department Managers, the Environment, Safety, Health and Assurance 
(ESH&A) office, and the Safety Review Committee (SRC) for the review of all activities. 
 
 
 
 
 
 
 
 
Comments and questions regarding this procedure should be directed to the contact persons 
listed below: 
 
 Name:  Kevin W. Dennis  Jim Withers  
   SRC, Chairperson  ESH&A 
 Address: 39 Wilhelm    G40 TASF 
 Phone:   4-7899    4-4743 
______________________________________________________________________________ 
 
 
This procedure has been reviewed by the Laboratory's Division Directors prior to receiving the 
Director's final approval signature. 
 
Sign-off Record: 
 
 
Reviewed by: ___________________________________________   Date: ___________ 
  Environment, Safety, Health and Assurance Office 
 
Reviewed by: ___________________________________________   Date: ___________ 
  Safety Review Committee, Chairperson 
 
Approved by: ___________________________________________ Date: ____________           
  Director 
 
 


The original document with signatures is located with EH&S.
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1.0 Revision/Review Log 
 
This document will be reviewed and revised as necessary, once every  three years at a minimum. 
 
Revision Effective Contact Pages  Description of Revision 
Number Date  Person  Affected     _ 
0  5/01/93 T.E. Wessels    All  Initial Draft 
1  2/01/94 T.A. Lograsso    All  Change in Procedure 
2  10/31/94 T.A. Lograsso    All  Change in Procedure 
3  10/01/96 T.A. Lograsso    All  Change in Procedure 
4  7/01/97 T. A.Lograsso    3,6  Inclusion of Test Plan requirement 
5  2/01/98 D. P. Baldwin    All  Consistency with ASR 
6  12/01/98 D. P. Baldwin    All  Periodic review 
7  2/01/00 J. M. Hayes    All  G:\DOCS&REC\DCP\Revision 


Descriptions\Proc102_010rev7 
8  3/15/02 J.  M. Hayes    All  G:\DOCS&REC\DCP\Revision 


Descriptions\Proc102_010rev8 
9 11/11/05 K.W. Dennis    All  G:\DOCS&REC\DCP Revision 
        
        10200.010rev9.doc 


Descriptions\Procedure  


10 3/01/07  K.W. Dennis    All  G:\DOCS&REC\DCP Revision 
       Descriptions\Procedure 
       10200.010rev10.doc 
 
 
2.0 Purpose and Scope 
 
The procedure for Readiness Review of activities has been developed to ensure that an 
appropriate level of rigor, commensurate to the hazards associated with an activity, is applied to 
the activity's safety Review.  This procedure shall be utilized by Group/Section Leaders, and 
Program Directors/Department Managers for all activities.  The interaction of the Environment, 
Safety, Health and Assurance (ESH&A) office, Engineering Services, Facilities Services, 
Occupational Medicine, and the Safety Review Committee (SRC) in the review of activities is 
also directed by this procedure.  All new or significantly modified activities must undergo 
review prior to commencement of the activity.  All existing activities are subject to periodic 
review (at intervals not to exceed five years) to ensure that the activities are being performed 
within the authorized safety envelope. 
 
 3.0 Prerequisite Actions and Requirements 
 
Annually, ESH&A shall send to Group/Section Leaders a list of current activities and scheduled 
review dates.  Group/Section Leaders shall review this list to ensure that all activities have been 
authorized and that no significant modifications have occurred.  Along with this list, the 
Group/Section Leader will be notified of the current SRC facilitator who is assigned to assist in 
the review process. 
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Group/Section Leaders are responsible for notifying the appropriate Safety Coordinators, 
Program Directors/Department Managers, and the ESH&A office of the proposed development 
of a new activity or proposed changes to an existing activity at the earliest possible point in the 
planning process.  New or modified activities will undergo a two-phase review process.  
Developmental Approval authorizes the acquisition, fabrication, and testing related to the 
activity.  Operational Approval authorizes operation within the defined safety envelope. 
 
For periodic review of existing activities, ESH&A will send written notification to the 
responsible Section or Group Leader indicating the need to submit the documentation for review.   
These notices will be sent out at least 2 months prior to the 5-year anniversary of the last 
completed review of the activity. Failure to respond to this notice or submit the Readiness 
Review documentation in a timely manner may result in a stop work order. 
 
 
Definitions: 
 
 Activity: 


One or several action(s), process(es), and/or piece(s) of equipment, coordinated to 
perform a task. 


 
 Activity Supervisor: 
 A person designated by the Group/Section Leader with responsibility for supervision and 


coordination of the development and/or operation of an activity. 
 
 Group/Section Leader: 
 A person who reports directly to a Program Director and has line management 


responsibility for space, equipment, activities, and employees.  The Group/Section 
Leader is responsible for the overall management of group activities and shall ensure 
proper identification and categorization of activities (e.g. new, significantly modified, 
discontinued, dormant, etc.) in accordance with this procedure. 


 
 Developmental Review: 
 The part of this procedure applicable to new or significantly modified activities and to 


activities, that have been halted due to a Stop Work Order.  The developmental review 
may incorporate a site visit and submission of a Test Plan before Developmental 
Approval is given.  During the developmental review, the lead specialist and the activity 
supervisor shall determine a mutually acceptable schedule for completion of the 
developmental phase and an approximate date for seeking final operational approval.  


  
 Dormant Activity: 


An activity for which a Readiness Review has been postponed due to the temporary 
suspension of work in a particular area.  These activities may be reactivated following 
completion of an Operational Readiness Review.  Failure to reactivate a dormant activity 
before a second scheduled 5-year Readiness Review will result in the classification of 
this activity as discontinued. 
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 Discontinued Activity: 


An activity that is no longer performed by the responsible group or section.  Reactivation 
of a discontinued activity requires a Developmental Readiness Review.  Discontinued 
activities may require decommissioning that involves determination of the status and 
ownership of chemicals, materials, and equipment used in the activity. 


 
 ESH&A:  
 Environment, Safety, Health and Assurance office of the Ames Laboratory. 
 
 ESH&A Lead Specialist:   
 Staff member, with the ESH&A office, designated to lead the safety aspects of a 


Readiness  Review. 
 
 Hazard Management Statement: 
 The Hazard Management Statement defines the extent of a hazard and the controls 


(administrative or engineered) utilized to minimize the risks associated with the hazard.  
The level of detail of the Hazard Management Statement shall be commensurate to the 
scope and magnitude of the hazard and the associated risk.   Hazard Management shall be 
based on the hierarchy of 1) hazard elimination, 2) engineering controls, 3) 
administrative controls, and 4) personal protective equipment. 


  
 New Activities: 
 Planned, funded activities undergoing initial startup as defined by the Group Leader.   
 
 Operational Review: 


The part of this procedure applicable to activities that have been previously reviewed or 
which have received Developmental Approval. The Operational Review may be 
restricted to a review of the documentation referenced in section 5.0 Post Performance 
Activity. At the discretion of the Lead Specialist, the Operational Review may include a 
site visit. 
 


 Safety Analysis Document:  
 The Safety Analysis Document is a report that systematically identifies the hazards of 


ESH&A Level III activities, describes and analyzes the adequacy of the measures taken 
to eliminate, control, or mitigate risks associated with the identified hazards, and 
analyzes and evaluates the potential for and the impact of accidents. 


 
 Safety Coordinator: 
 An individual designated by the Program Director/Manager to assist with the 


implementation of safety-related procedures and to serve as a liaison between the 
Program Director and the Environment, Safety, Health and Assurance office. 


 
 Significantly Modified Activity: 
 An activity in which modification introduces new hazards or increases the risk of existing 


hazards. A new hazard usually means that an additional item(s) on the Hazard 
Identification Checklist is checked.  Most often, an increase in risk will also result in 
checking a new entry.  However, if no new blocks are checked but the risk is increased, a 
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Developmental Readiness Review shall be conducted.  An increased risk involves work 
that exceeds the previously authorized safety envelope.  Examples of modifications  that 
increase risk without introducing new hazards might be an increase in operating pressure 
for a high pressure apparatus, or an activity in which toxic or carcinogenic chemicals 
with different physical properties are used.  Group/Section Leaders should consult with 
their SRC Facilitator if assistance is needed to determine if a risk is increased. 


 
 If modification of an activity results in significant reduction of hazards, the 


Group/Section Leader may request review of the Hazard Level Classification by the 
appropriate Lead Specialist.  Concurrence of the SRC shall be required for all such 
reclassifications. 
 
SRC: 


 Safety Review Committee: The membership and role of the SRC is described in its 
charter. 


 
 SRC Facilitator:   
 A member of the Safety Review Committee who is appointed to assist and guide the 


Group/Section Leader through the Readiness Review process. 
 
 Test Plan: 
 A Test Plan prescribes the testing to be conducted during hazard mitigation and defines 


the timeline and anticipated date when the tests will be completed. 
 
 
4.0 Performance 
 
4.1 Identification of Activities 
 
An activity is one or several action(s) or process(es) with or without associated equipment, 
coordinated to perform a task.    
 
Group/Section Leaders are responsible for the appropriate delineation of activities.  Generally, it 
is recommended that an activity be defined to cover classes of actions, processes and/or 
equipment when these actions have essentially the same potential hazards.  An activity should be 
defined to include the potentially most hazardous conditions that could be encountered.  This 
could eliminate the need for additional review when a change occurs in the character of the 
physical hazards, the chemicals used, and/or the waste generated.   
 
Action(s), process(es), and/or equipment which have unique hazards (e.g. radiation, high 
toxicity, etc.) are best defined as separate activities.  This will allow for the application of a 
graded approach to hazard management.   
 
Ames Laboratory activities are classified as 1) Laboratory/Industrial Type, or 2) Office Type. 
Examples of Laboratory/Industrial Type activities include: experimental research, applied 
research, production, maintenance, fabrication, construction, hazardous waste handling, and 
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warehouse shipping and receiving activities.  Examples of Office Type activities include: 
theoretical research, computational activities, design, and administrative activities.  
 
Ames Laboratory funded activities that undergo a modification will be subject to a 
Developmental Readiness Review if the modification significantly alters the hazards associated 
with the activity or if the risk associated with a particular hazard is increased.  Activities in 
which the hazards have changed may be identified by reviewing the Activity ESH&A Hazard 
Identification Checklist (Form 10200.003).  An example where the risk associated with a hazard 
has increased is the scale-up of an activity where larger quantities or a different class of 
hazardous chemical are to be used. 
 
4.1.1  Off-Site Activities 
 
Ames Laboratory funded activities that are conducted entirely, or in part, in locations other than 
Ames Laboratory space or Ames Laboratory rented space may be subject to Readiness Review.  
Reviews of off-site activities will typically examine the experimental design or equipment and 
provide guidance for the safe operation of the activities.  Particular areas of concern are, but are 
not limited to: Personnel Protection Equipment (PPE), baseline monitoring, equipment testing 
and certification, procedural reviews and reviews of host site procedures, if available and 
prudent.  In some cases, on-site inspection may be necessary when risk of exposure to dangerous 
conditions may be present or when requested by the Group Leader.  The cost of travel, 
associated with the off-site inspection will be the responsibility of the Group Leader.  Ames 
Laboratory review of off-site activities does not replace the requirement to comply with review 
and safety requirements of institutions where off-site activity may occur. 
 
Activities conducted in Iowa State University space (not Ames Laboratory rented space) are 
considered to be off-site.  Readiness Review of these activities will be conducted jointly by ISU 
Environmental Health and Safety staff and the Ames Laboratory Review Team.  Coordination of 
joint reviews will be the responsibility of the Lead Specialist. 
 
4.1.2 Non-Ames Laboratory Funded Activities 
 
Non-Ames Laboratory funded activities that are conducted entirely, or in part, in Ames 
Laboratory space or Ames Laboratory rented space are subject to Readiness Review.  It is the 
responsibility of the Group Leader to identify these activities and submit the appropriate 
Readiness Review documentation. 
 
4.2 Activity Hazard Levels 
 
All activities are categorized into one of three safety Hazard Levels.  These levels are 
differentiated based on the magnitude (seriousness of potential harm) and scope (area of effect) 
of the hazard as well as the risk (realistic potential for the hazard to have an impact of a 
particular scope and magnitude) involved.  The three levels are defined as: 
 


Hazard Level  I: 
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 Activities with hazards similar to those encountered and/or accepted by the general 


public in an office environment.  These hazards involve limited risk to (1) the health or 
safety of workers or the public, (2) the environment, or (3) the facilities or mission of the 
Laboratory.  These hazards have minimal scope and magnitude. 


 
Hazard Level II:  


 
 Activities with hazards similar to those encountered in a typical industrial/laboratory 


environment.  These activities involve hazards whose scope may involve  (1) significant 
risk to the health and safety of workers involved in the activity or those working within 
the surrounding area in which the activity is being performed, (2) short-term localized 
environmental impacts, or (3) minimal and localized damage to facilities or negative 
impacts on the performance of program or Laboratory functions. 


 
 Hazard Level III:  
 
 Activities with hazards that involve a scope that impacts more than a single work site or 


laboratory area.  These activities involve hazards whose scope may involve (1) 
significant risk to the health or safety of the public or on-site personnel who are not 
involved in the activity, (2) significant risk of widespread or lasting environmental 
effects, or (3) significant risk of damaging facilities or impeding the mission of the 
Laboratory. 


 
4.3  Activity Hazard Level Categorization and Review 
  
The following sections should be utilized to direct the safety Hazard Level Categorization and 
Readiness Review of Office Type activities and Laboratory/Industrial Type activities.  Forms 
required for Readiness Review may be obtained from the ESH&A office or from the ESH&A 
web site (http://www.external.ameslab.gov/esha/ESH&A_Documents/formlist.html). 
 
All Office Type activities are categorized as Hazard Level I, provided the activities meet the 
criteria described above.  The categorization of Office Type Activities as Hazard Level I does 
not imply that there are no safety concerns regarding these activities.  Group/Section Leaders are 
referred to ESH&A for additional guidance on the management of hazards associated with their 
Office Type activities.  They may also consult with their SRC facilitator to determine if 
Readiness Review is appropriate. 
 
4.3.1  Procedure Steps 
 
Responsibility  Action 
 
Group/Section Leader 1 For planned new or significantly modified activities, consults 


with the SRC Facilitator to determine if review is needed. 
  For periodic reviews, receives notification from the ESH&A 


office that review is pending.  Notifies ESH&A by memo if the 
activity is dormant or discontinued.  
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 2 Completes an Activity Hazard Identification Checklist (Form 


10200.003) for each activity and reviews the Checklist with the 
appropriate Safety Coordinator or Safety Representative and 
obtains respective signatures.   
• For each Laboratory/Industrial Type activity, prepares a 


brief Hazard Management Statement for each item 
checked on the Activity Hazard Identification Checklist 
(Form 10200.003).  The statement shall define the extent 
of the hazard and the controls (administrative or 
engineered) utilized to minimize the risks associated with 
the hazard.  The detail of the Hazard Management 
Statement shall be commensurate to the scope, 
magnitude, and risk associated with the hazard.  


• For a previously reviewed activity, the hazard 
management statements only need to address significant 
changes in hazard management that have been initiated 
since a previous review.  ESH&A maintains files 
containing documentation of previous reviews.  This 
information is available to aid in the preparation of 
documentation for a Readiness Review. 


 
 3 Completes the Activity Identification Information section of 


the Readiness Review Form (Form 10200.004).  
• The level of detail of the description of the activity should 


be determined by the complexity of the activity and the 
level of associated hazards. 


• Previously reviewed activities may reference the existing 
documentation for a description of the activity. 


 
 4 Obtains Management approval of the activity on the Readiness 


Review Form (Form 10200.004). 
  • Group/Section Leader  
  • Program Director/Department Manager. 
 
 5 Provides the following to the ESH&A office: 


• Original of the Activity Hazard Identification Checklist 
(Form 10200.003), 


• Original of the Readiness Review Approval Form (Form 
10200.004), 


• Copy of the Hazard Management Statements, 
• Copy of the Safety Analysis Document (for Hazard Level 


III). 
• A list of authorized users, 
• Standard Operating Procedures (SOPs) and additional 


documentation, as requested, 
• Original of the Training Identification Form (Form 
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10200.127) with Ames Laboratory Training Records 
System (ALTRS) print outs for each authorized user 
attached, 


• Documentation (e.g. training sign-offs) verifying 
completion of group/activity-specific training, 


• Original of the Personal Protective Equipment Needs 
Certification (Form 10200.095). 


• Lifting Hazard Identification Form (Form 10200.154). 
 


ESH&A Office 6 Checks completeness of Readiness Review documentation 
  • For activities not previously reviewed, assigns an Activity 


Number ( YYYYY.XXX ) which consists of the first five 
digits of the Management Code of the Group/Section 
Leader ( YYYYY ) and a three digit series number. 


  • For each activity, determines the appropriate SRC 
Facilitator and ESH&A Lead Specialist.  


  • Routes a copy of the activity documentation, for review, to 
Facilities Services, Engineering Services and Occupational 
Medicine.  These groups will review the documentation to 
determine whether the activity involves hazards that are 
relevant to their areas.  If so, they will notify the Lead 
Specialist who may include them in the Review Team. 


 
ESH&A Lead Specialist 7 Reviews the information provided by the Group/Section 


Leader and comments provided by Facilities Services, 
Engineering Services and Occupational Medicine.  If an 
activity has been classified by the Group/Section Leader as 
dormant or discontinued, consults with the Group/Section 
Leader about the status and ownership of the equipment, 
chemicals and materials associated with the activity and 
determines if decommissioning is required.  Follows up to 
ensure that required decommissioning has taken place. 


  
8 Determines the hazard level for the activity if it has not been      


previously reviewed, reviews hazard level for modified 
activities.   
• Activities designated Hazard Level I need not continue this 


review process. 
• For Level I and Level II activities, SRC concurrence with 


the hazard level designation is indicated by the initials of 
the SRC facilitator on the Readiness Review Approval 
form. 


• For modified activities, determines if only the new hazards 
require review or if full review of the activity is needed.  


• Based on discussions with the Group Leader, the Lead 
specialist decides if a Test Plan is necessary.  If a Test Plan 
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is indicated, it must be submitted by the Group/Section 
Leader and approved by the ESH&A Lead Specialist prior 
to any testing.  The Test Plan will prescribe the testing to 
be conducted during the developmental phase as well as the 
anticipated date when the activity will become operational.  
The detail of the Test Plan shall be commensurate to the 
scope, magnitude, and risk associated with the hazard. 


• Activities designated as Hazard Level III will require the 
preparation of a Safety Analysis Document, if none was 
prepared during a previous review. A designation of 
Hazard Level III will be reviewed by the SRC to determine 
the propriety of this assignment, and to make the entire 
committee aware of the activity.  If the SRC determines 
that the activity was incorrectly designated as Hazard Level 
III, this designation may be changed to Level II with the 
concurrence of the Lead Specialist.  An  activity designated 
as Hazard Level III shall require a more formalized and 
comprehensive review, as described in Steps 10-15. 


 
9 For new or significantly modified activities, conducts 


developmental review. 
         • Determines who should attend and schedules the Review 


Meeting (e.g., ESH&A Lead Specialist, Activity 
Supervisor, Group/Section Leader, Safety Coordinator, 
SRC Facilitator, additional ESH&A Specialists, 
Engineering Services Specialists, Facilities Services 
Specialists, Occupational Medicine Specialists). 


  • Clearly states in writing to the Group/Section Leader or 
designated Activity Supervisor any and all actions required 
before Developmental Approval can be granted. 


• New or significantly modified activities designated as 
Hazard Level II proceed to Step 16.  Previously reviewed 
Hazard Level II and III activities proceed to Step 21. 


   
Group/Section Leader  10 Prepares a detailed Safety Analysis Document as described in 


Appendix A.  Provides copies to the ESH&A Lead Specialist 
and the SRC. 


 
SRC 11  Reviews Safety Analysis Document with input from the 


Director, the Lead Specialist, and other specialists as called for 
by the scope and magnitude of the hazard.  Returns the Safety 
Analysis Document to the Group/Section Leader for 
corrections or amendments.  This may be an iterative process. 


 
 12 Approves Safety Analysis Document. 
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 13 Obtains approval of the Safety Analysis Document from the 


Ames Laboratory Director. 
 
ESH&A Manager 14 Notifies the Director of Iowa State University’s Environmental 


Health and Safety and DOE Field Office Operations Manager 
of Level III activity and forwards copies of the Safety Analysis 
Document.  Other interested parties (determined by the Ames 
Laboratory Director) may be informed of the activity at this 
point. 


 
 15 After a 30 day comment period by the above parties, the 


ESH&A manager will notify the Group/Section Leader and 
ESH&A Lead Specialist in writing that they may proceed with 
the Readiness Review Procedure.  


 
Group/Section Leader 16 Completes actions required by the ESH&A Lead Specialist and 


requests Developmental Approval. 
 
ESH&A Lead Specialist 17 Documents Developmental Approval on the Readiness Review 


Approval Form (Form 10200.004), before acquisition, 
fabrication, and testing begin. 


 
 18 Clearly states in writing to the Activity Supervisor all actions 


and documentation required for Operational Approval. 
 
Group/Section Leader 19 Completes actions and documentation as required by the 


ESH&A Specialist before Operational Approval. 
 
 20 Provides the ESH&A Lead Specialist with copies of all 


additional documentation and requests Operational Approval. 
 
ESH&A  Lead Specialist 21 Reviews the information provided by the Group/Section 


Leader. 
     


 22 Conducts Review. 
   
  • Determines whether a Review Meeting and/or Inspection is 


required and who should attend (e.g., ESH&A Lead 
Specialist; Activity Supervisor; Group/Section Leader; 
Safety Coordinator; SRC Facilitator; and additional 
specialists from ESH&A, Engineering Services, Facilities 
Services , Occupational Medicine), and provides copies of 
all activity information to the specialists.  Conducts a 
Review Meeting and Inspection, if necessary. 


• Clearly states in writing to the Group/Section Leader, with 
a copy to the SRC Facilitator, any and all actions required 
before approval can be granted. 
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• If the review indicates no significant changes in the hazards 
associated with the activity and if the hazard management 
that is in place addresses all current requirements, the lead 
specialist will complete the Readiness Review form and 
recommend approval for the continued operation of the 
activity. 


• If the review indicates changes in the activity or in the 
hazard management procedures, and if the lead specialist 
and review team determine that these changes do not 
require convening a second review meeting, the lead 
specialist may recommend approval contingent upon 
receipt of written documentation of the changes from the 
activity supervisor.  This documentation will be provided 
within a time period determined by the lead specialist.  
Upon receipt of this documentation, the lead specialist will 
complete the Readiness Review form and recommend 
approval for the continued operation of the activity. 


• If the review indicates the need for changes in equipment 
or procedures for hazard management, and these changes 
are determined by the review team to require additional 
review upon completion, the lead specialist may withhold a 
recommendation of approval of the activity until changes 
are made and a second meeting is held to review those 
changes.  If the lead specialist determines that the situation 
poses no immediate hazard to personnel, the public, the 
environment, equipment, or the mission of the Laboratory, 
the activity may continue prior to completion of changes. 
Following the first meeting, the lead specialist will notify 
the activity supervisor in writing as to the corrections 
required to obtain approval.  The activity supervisor will 
respond with a projected date for completion of these 
corrections and any written test plans required for these 
changes.  Upon completion of these corrections, the 
activity supervisor will send the lead specialist a written 
request for another Activity Review meeting. 


• If the review indicates significant immediate risk of injury 
to personnel or the public, harm to the environment, or 
damage to facilities or equipment due to improper 
implementation of hazard management, significant changes 
in the condition of equipment, significant changes in 
legally binding requirements since a prior review, or any 
other reason, the lead specialist will request that the Group 
Leader or section issue a stop work order for the activity.  
Should the situation warrant it, ESH&A will issue a stop 
work order for the activity.  An activity that has resulted in 
an ESH&A stop work order requires a full Developmental 
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Readiness Review of the activity prior to resumption of 
work.   
 


ESH&A  Lead Specialist 23 Documents Operational Recommendation on the Readiness 
Review Approval Form (Form 10200.004).  Forwards 
Readiness Review Approval Form (Form 10200.004) to the 
SRC. 


 
SRC Chairperson 24 Documents Operational Approval, on the Readiness Review 


Approval Form (Form 10200.004), before operation.  Sends a 
copy of the Readiness Review Approval Form (Form 
10200.004) to the Group/Section Leader. 


 
 
5.0 Post Performance Activity 
 
The following documentation shall be filed with Environment, Safety, Health and Assurance 
upon completion of the Readiness Review: 
 


• Original of the Activity Hazard Identification Checklist (Form 10200.003), 
• Original of the Readiness Review Approval Form (Form 10200.004), 
• Copy of the Hazard Management Statements, 
• Copy of the Safety Analysis Document (for Hazard Level III). 
• A list of authorized users, 
• Standard Operating Procedures (SOPs) and additional documentation, as 


requested, 
• Original of the Training Identification Form (Form 10200.127) with Ames 


Laboratory Training Records System (ALTRS) print outs for each authorized user 
attached, 


• Documentation (e.g. training sign-offs) verifying completion of group/activity-
specific training, 


• Original of the Personal Protective Equipment Needs Certification (Form 
10200.095). 


• Lifting Hazard Identification Form (Form 10200.154). 
 
 
In addition, the following documentation shall be retained by the Group/Section Leader and shall 
be included in or referenced by Group/Section procedures. 
 


• Original of the Hazard Management Statements, 
• Original of the Safety Analysis Document (if required), 
• Copy of the Activity Hazard Identification Checklist (Form 10200.003), 
• Copy of the Readiness Review Approval Form (Form 10200.004),  
• Activity associated procedures and additional documentation (if required). 
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6.0 Additional Information 
 
Appendix A.    Guidelines for the Preparation of Safety Analysis Document for Hazard  


Level III Activities  
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Appendix A 
 


Guidelines for the Preparation of Safety Analysis 
Document for Hazard Level III Activities 


 
Introduction 
 
Activities identified as Hazard Level III require a greater degree of formality in documenting the 
hazards of the activity and a higher level of rigor during the review of the activity.  The purpose 
of the Safety Analysis Document is to systematically identify the hazards of Hazard Level III 
activities, to describe and analyze the adequacy of the measures taken to eliminate, control, or 
mitigate identified hazards, and to analyze and evaluate the impact of potential accidents.   
 
Safety Analysis 
 
The Group/Section Leader, with the assistance and input from the ESH&A Lead Specialist and 
Review Team members, will prepare a Safety Analysis Document that addresses the following 
topics in appropriate detail: 
 
 A. Introduction and General Description - This section should provide a brief 


description of the activity and discuss the requirements of the activity with respect to 
the objective and goals of the work. 


 
 B. Summary - This section briefly summarizes the hazards, control measures and 


impact of potential accidents that exists during the operation of the activity. 
 
 C. Site Description - This section will describe the building and laboratory 


requirements that are prescribed for the particular hazards involved.  The section will 
also discuss the characteristics of the proposed laboratory space and compare those 
characteristics with the building requirements. 


 
 D. Activity Description - This section provides the following information: 
 
 1. General Activity Description. 
 
 2.  Design criteria for systems, components and structures.  
 


3. Normal and emergency operating procedures (in accordance with 
Writing Formal Procedures (Procedure 10200.001).  


 
 4. Operational limitations. 
 
 5. Passive Safety Equipment Requirements. 
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6. Physical design features, engineering safety systems and administrative 
controls provided or to be provided to control, mitigate or eliminate the 
risks associated with the identified hazards. 


 
 7. Monitoring Systems. 
 
 8. Working Alone Procedures. 
 
 9. Training Requirements. 
 
 10. Log Keeping. 
 
 E. Accident Analysis - Probability of occurrence and predicted consequences of hazards 


resulting from potential accidents, including those resulting from natural phenomena.  
 
 F. Emergency Planning Requirements - Determination of the impact of potential 


accidents on the Ames Laboratory Emergency Plan. 
 
Upon completion, the Group/Section Leader will submit the Safety Analysis Document to the 
Safety Review Committee for review. 
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Occupational Safety and Health Admin., Labor § 1910.1200


of a currently effective determination 
by the Assistant Secretary of Labor 
that such program is compatible with 
the requirements of this section. Such 
determinations currently are in effect 
only in the States of Alabama, Arkan-
sas, California, Kansas, Kentucky, 
Florida, Mississippi, New Hampshire, 
New York, North Carolina, Texas, Ten-
nessee, Oregon, Idaho, Arizona, Colo-
rado, Louisiana, Nebraska, Wash-
ington, Maryland, North Dakota, 
South Carolina, and Georgia. 


[39 FR 23502, June 27, 1974, as amended at 43 
FR 49746, Oct. 24, 1978; 43 FR 51759, Nov. 7, 
1978; 49 FR 18295, Apr. 30, 1984; 58 FR 35309, 
June 30, 1993. Redesignated at 61 FR 31430, 
June 20, 1996]


§ 1910.1200 Hazard communication. 
(a) Purpose. (1) The purpose of this 


section is to ensure that the hazards of 
all chemicals produced or imported are 
evaluated, and that information con-
cerning their hazards is transmitted to 
employers and employees. This trans-
mittal of information is to be accom-
plished by means of comprehensive 
hazard communication programs, 
which are to include container labeling 
and other forms of warning, material 
safety data sheets and employee train-
ing. 


(2) This occupational safety and 
health standard is intended to address 
comprehensively the issue of evalu-
ating the potential hazards of chemi-
cals, and communicating information 
concerning hazards and appropriate 
protective measures to employees, and 
to preempt any legal requirements of a 
state, or political subdivision of a 
state, pertaining to this subject. Evalu-
ating the potential hazards of chemi-
cals, and communicating information 
concerning hazards and appropriate 
protective measures to employees, may 
include, for example, but is not limited 
to, provisions for: developing and main-
taining a written hazard communica-
tion program for the workplace, includ-
ing lists of hazardous chemicals 
present; labeling of containers of 
chemicals in the workplace, as well as 
of containers of chemicals being 
shipped to other workplaces; prepara-
tion and distribution of material safety 
data sheets to employees and down-
stream employers; and development 


and implementation of employee train-
ing programs regarding hazards of 
chemicals and protective measures. 
Under section 18 of the Act, no state or 
political subdivision of a state may 
adopt or enforce, through any court or 
agency, any requirement relating to 
the issue addressed by this Federal 
standard, except pursuant to a Feder-
ally-approved state plan. 


(b) Scope and application. (1) This sec-
tion requires chemical manufacturers 
or importers to assess the hazards of 
chemicals which they produce or im-
port, and all employers to provide in-
formation to their employees about the 
hazardous chemicals to which they are 
exposed, by means of a hazard commu-
nication program, labels and other 
forms of warning, material safety data 
sheets, and information and training. 
In addition, this section requires dis-
tributors to transmit the required in-
formation to employers. (Employers 
who do not produce or import chemi-
cals need only focus on those parts of 
this rule that deal with establishing a 
workplace program and commu-
nicating information to their workers. 
Appendix E of this section is a general 
guide for such employers to help them 
determine their compliance obligations 
under the rule.) 


(2) This section applies to any chem-
ical which is known to be present in 
the workplace in such a manner that 
employees may be exposed under nor-
mal conditions of use or in a foresee-
able emergency. 


(3) This section applies to labora-
tories only as follows: 


(i) Employers shall ensure that labels 
on incoming containers of hazardous 
chemicals are not removed or defaced; 


(ii) Employers shall maintain any 
material safety data sheets that are re-
ceived with incoming shipments of haz-
ardous chemicals, and ensure that they 
are readily accessible during each 
workshift to laboratory employees 
when they are in their work areas; 


(iii) Employers shall ensure that lab-
oratory employees are provided infor-
mation and training in accordance 
with paragraph (h) of this section, ex-
cept for the location and availability of 
the written hazard communication pro-
gram under paragraph (h)(2)(iii) of this 
section; and, 
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(iv) Laboratory employers that ship 
hazardous chemicals are considered to 
be either a chemical manufacturer or a 
distributor under this rule, and thus 
must ensure that any containers of 
hazardous chemicals leaving the lab-
oratory are labeled in accordance with 
paragraph (f)(1) of this section, and 
that a material safety data sheet is 
provided to distributors and other em-
ployers in accordance with paragraphs 
(g)(6) and (g)(7) of this section. 


(4) In work operations where employ-
ees only handle chemicals in sealed 
containers which are not opened under 
normal conditions of use (such as are 
found in marine cargo handling, 
warehousing, or retail sales), this sec-
tion applies to these operations only as 
follows: 


(i) Employers shall ensure that labels 
on incoming containers of hazardous 
chemicals are not removed or defaced; 


(ii) Employers shall maintain copies 
of any material safety data sheets that 
are received with incoming shipments 
of the sealed containers of hazardous 
chemicals, shall obtain a material safe-
ty data sheet as soon as possible for 
sealed containers of hazardous chemi-
cals received without a material safety 
data sheet if an employee requests the 
material safety data sheet, and shall 
ensure that the material safety data 
sheets are readily accessible during 
each work shift to employees when 
they are in their work area(s); and, 


(iii) Employers shall ensure that em-
ployees are provided with information 
and training in accordance with para-
graph (h) of this section (except for the 
location and availability of the written 
hazard communication program under 
paragraph (h)(2)(iii) of this section), to 
the extent necessary to protect them 
in the event of a spill or leak of a haz-
ardous chemical from a sealed con-
tainer. 


(5) This section does not require la-
beling of the following chemicals: 


(i) Any pesticide as such term is de-
fined in the Federal Insecticide, Fun-
gicide, and Rodenticide Act (7 U.S.C. 
136 et seq.), when subject to the labeling 
requirements of that Act and labeling 
regulations issued under that Act by 
the Environmental Protection Agency; 


(ii) Any chemical substance or mix-
ture as such terms are defined in the 


Toxic Substances Control Act (15 
U.S.C. 2601 et seq.), when subject to the 
labeling requirements of that Act and 
labeling regulations issued under that 
Act by the Environmental Protection 
Agency. 


(iii) Any food, food additive, color ad-
ditive, drug, cosmetic, or medical or 
veterinary device or product, including 
materials intended for use as ingredi-
ents in such products (e.g. flavors and 
fragrances), as such terms are defined 
in the Federal Food, Drug, and Cos-
metic Act (21 U.S.C. 301 et seq.) or the 
Virus-Serum-Toxin Act of 1913 (21 
U.S.C. 151 et seq.), and regulations 
issued under those Acts, when they are 
subject to the labeling requirements 
under those Acts by either the Food 
and Drug Administration or the De-
partment of Agriculture; 


(iv) Any distilled spirits (beverage al-
cohols), wine, or malt beverage in-
tended for nonindustrial use, as such 
terms are defined in the Federal Alco-
hol Administration Act (27 U.S.C. 201 et 
seq.) and regulations issued under that 
Act, when subject to the labeling re-
quirements of that Act and labeling 
regulations issued under that Act by 
the Bureau of Alcohol, Tobacco, and 
Firearms; 


(v) Any consumer product or haz-
ardous substance as those terms are de-
fined in the Consumer Product Safety 
Act (15 U.S.C. 2051 et seq.) and Federal 
Hazardous Substances Act (15 U.S.C. 
1261 et seq.) respectively, when subject 
to a consumer product safety standard 
or labeling requirement of those Acts, 
or regulations issued under those Acts 
by the Consumer Product Safety Com-
mission; and, 


(vi) Agricultural or vegetable seed 
treated with pesticides and labeled in 
accordance with the Federal Seed Act 
(7 U.S.C. 1551 et seq.) and the labeling 
regulations issued under that Act by 
the Department of Agriculture. 


(6) This section does not apply to: (i) 
Any hazardous waste as such term is 
defined by the Solid Waste Disposal 
Act, as amended by the Resource Con-
servation and Recovery Act of 1976, as 
amended (42 U.S.C. 6901 et seq.), when 
subject to regulations issued under 
that Act by the Environmental Protec-
tion Agency; 
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(ii) Any hazardous substance as such 
term is defined by the Comprehensive 
Environmental Response, Compensa-
tion and Liability ACT (CERCLA) (42 
U.S.C. 9601 et seq.) when the hazardous 
substance is the focus of remedial or 
removal action being conducted under 
CERCLA in accordance with Environ-
mental Protection Agency regulations; 


(iii) Tobacco or tobacco products; 
(iv) Wood or wood products, including 


lumber which will not be processed, 
where the chemical manufacturer or 
importer can establish that the only 
hazard they pose to employees is the 
potential for flammability or combus-
tibility (wood or wood products which 
have been treated with a hazardous 
chemical covered by this standard, and 
wood which may be subsequently sawed 
or cut, generating dust, are not ex-
empted); 


(v) Articles (as that term is defined 
in paragraph (c) of this section); 


(vi) Food or alcoholic beverages 
which are sold, used, or prepared in a 
retail establishment (such as a grocery 
store, restaurant, or drinking place), 
and foods intended for personal con-
sumption by employees while in the 
workplace; 


(vii) Any drug, as that term is de-
fined in the Federal Food, Drug, and 
Cosmetic Act (21 U.S.C. 301 et seq.), 
when it is in solid, final form for direct 
administration to the patient (e.g., tab-
lets or pills); drugs which are packaged 
by the chemical manufacturer for sale 
to consumers in a retail establishment 
(e.g., over-the-counter drugs); and 
drugs intended for personal consump-
tion by employees while in the work-
place (e.g., first aid supplies); 


(viii) Cosmetics which are packaged 
for sale to consumers in a retail estab-
lishment, and cosmetics intended for 
personal consumption by employees 
while in the workplace; 


(ix) Any consumer product or haz-
ardous substance, as those terms are 
defined in the Consumer Product Safe-
ty Act (15 U.S.C. 2051 et seq.) and Fed-
eral Hazardous Substances Act (15 
U.S.C. 1261 et seq.) respectively, where 
the employer can show that it is used 
in the workplace for the purpose in-
tended by the chemical manufacturer 
or importer of the product, and the use 
results in a duration and frequency of 


exposure which is not greater than the 
range of exposures that could reason-
ably be experienced by consumers when 
used for the purpose intended; 


(x) Nuisance particulates where the 
chemical manufacturer or importer 
can establish that they do not pose any 
physical or health hazard covered 
under this section; 


(xi) Ionizing and nonionizing radi-
ation; and, 


(xii) Biological hazards. 
(c) Definitions.
Article means a manufactured item 


other than a fluid or particle: (i) which 
is formed to a specific shape or design 
during manufacture; (ii) which has end 
use function(s) dependent in whole or 
in part upon its shape or design during 
end use; and (iii) which under normal 
conditions of use does not release more 
than very small quantities, e.g., minute 
or trace amounts of a hazardous chem-
ical (as determined under paragraph (d) 
of this section), and does not pose a 
physical hazard or health risk to em-
ployees. 


Assistant Secretary means the Assist-
ant Secretary of Labor for Occupa-
tional Safety and Health, U.S. Depart-
ment of Labor, or designee. 


Chemical means any element, chem-
ical compound or mixture of elements 
and/or compounds. 


Chemical manufacturer means an em-
ployer with a workplace where chem-
ical(s) are produced for use or distribu-
tion. 


Chemical name means the scientific 
designation of a chemical in accord-
ance with the nomenclature system de-
veloped by the International Union of 
Pure and Applied Chemistry (IUPAC) 
or the Chemical Abstracts Service 
(CAS) rules of nomenclature, or a name 
which will clearly identify the chem-
ical for the purpose of conducting a 
hazard evaluation. 


Combustible liquid means any liquid 
having a flashpoint at or above 100 °F 
(37.8 °C), but below 200 °F (93.3 °C), ex-
cept any mixture having components 
with flashpoints of 200 °F (93.3 °C), or 
higher, the total volume of which make 
up 99 percent or more of the total vol-
ume of the mixture. 


Commercial account means an ar-
rangement whereby a retail distributor 
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sells hazardous chemicals to an em-
ployer, generally in large quantities 
over time and/or at costs that are 
below the regular retail price. 


Common name means any designation 
or identification such as code name, 
code number, trade name, brand name 
or generic name used to identify a 
chemical other than by its chemical 
name. 


Compressed gas means: 
(i) A gas or mixture of gases having, 


in a container, an absolute pressure ex-
ceeding 40 psi at 70 °F (21.1 °C); or 


(ii) A gas or mixture of gases having, 
in a container, an absolute pressure ex-
ceeding 104 psi at 130 °F (54.4 °C) regard-
less of the pressure at 70 °F (21.1 °C); or 


(iii) A liquid having a vapor pressure 
exceeding 40 psi at 100 °F (37.8 °C) as de-
termined by ASTM D–323–72. 


Container means any bag, barrel, bot-
tle, box, can, cylinder, drum, reaction 
vessel, storage tank, or the like that 
contains a hazardous chemical. For 
purposes of this section, pipes or piping 
systems, and engines, fuel tanks, or 
other operating systems in a vehicle, 
are not considered to be containers. 


Designated representative means any 
individual or organization to whom an 
employee gives written authorization 
to exercise such employee’s rights 
under this section. A recognized or cer-
tified collective bargaining agent shall 
be treated automatically as a des-
ignated representative without regard 
to written employee authorization. 


Director means the Director, National 
Institute for Occupational Safety and 
Health, U.S. Department of Health and 
Human Services, or designee. 


Distributor means a business, other 
than a chemical manufacturer or im-
porter, which supplies hazardous 
chemicals to other distributors or to 
employers. 


Employee means a worker who may be 
exposed to hazardous chemicals under 
normal operating conditions or in fore-
seeable emergencies. Workers such as 
office workers or bank tellers who en-
counter hazardous chemicals only in 
non-routine, isolated instances are not 
covered. 


Employer means a person engaged in a 
business where chemicals are either 
used, distributed, or are produced for 


use or distribution, including a con-
tractor or subcontractor. 


Explosive means a chemical that 
causes a sudden, almost instantaneous 
release of pressure, gas, and heat when 
subjected to sudden shock, pressure, or 
high temperature. 


Exposure or exposed means that an 
employee is subjected in the course of 
employment to a chemical that is a 
physical or health hazard, and includes 
potential (e.g. accidental or possible) 
exposure. ‘‘Subjected’’ in terms of 
health hazards includes any route of 
entry (e.g. inhalation, ingestion, skin 
contact or absorption.) 


Flammable means a chemical that 
falls into one of the following cat-
egories: 


(i) Aerosol, flammable means an aer-
osol that, when tested by the method 
described in 16 CFR 1500.45, yields a 
flame projection exceeding 18 inches at 
full valve opening, or a flashback (a 
flame extending back to the valve) at 
any degree of valve opening; 


(ii) Gas, flammable means: (A) A gas 
that, at ambient temperature and pres-
sure, forms a flammable mixture with 
air at a concentration of thirteen (13) 
percent by volume or less; or 


(B) A gas that, at ambient tempera-
ture and pressure, forms a range of 
flammable mixtures with air wider 
than twelve (12) percent by volume, re-
gardless of the lower limit; 


(iii) Liquid, flammable means any liq-
uid having a flashpoint below 100 °F 
(37.8 °C), except any mixture having 
components with flashpoints of 100 °F 
(37.8 °C) or higher, the total of which 
make up 99 percent or more of the total 
volume of the mixture. 


(iv) Solid, flammable means a solid, 
other than a blasting agent or explo-
sive as defined in § 1910.109(a), that is 
liable to cause fire through friction, 
absorption of moisture, spontaneous 
chemical change, or retained heat from 
manufacturing or processing, or which 
can be ignited readily and when ignited 
burns so vigorously and persistently as 
to create a serious hazard. A chemical 
shall be considered to be a flammable 
solid if, when tested by the method de-
scribed in 16 CFR 1500.44, it ignites and 
burns with a self-sustained flame at a 
rate greater than one-tenth of an inch 
per second along its major axis. 
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Flashpoint means the minimum tem-
perature at which a liquid gives off a 
vapor in sufficient concentration to ig-
nite when tested as follows: 


(i) Tagliabue Closed Tester (See 
American National Standard Method of 
Test for Flash Point by Tag Closed 
Tester, Z11.24–1979 (ASTM D 56–79)) for 
liquids with a viscosity of less than 45 
Saybolt Universal Seconds (SUS) at 100 
°F (37.8 °C), that do not contain sus-
pended solids and do not have a tend-
ency to form a surface film under test; 
or 


(ii) Pensky-Martens Closed Tester 
(see American National Standard 
Method of Test for Flash Point by 
Pensky-Martens Closed Tester, Z11.7–
1979 (ASTM D 93–79)) for liquids with a 
viscosity equal to or greater than 45 
SUS at 100 °F (37.8 °C), or that contain 
suspended solids, or that have a tend-
ency to form a surface film under test; 
or 


(iii) Setaflash Closed Tester (see 
American National Standard Method of 
Test for Flash Point by Setaflash 
Closed Tester (ASTM D 3278–78)). 
Organic peroxides, which undergo 
autoaccelerating thermal decomposi-
tion, are excluded from any of the 
flashpoint determination methods 
specified above. 


Foreseeable emergency means any po-
tential occurrence such as, but not lim-
ited to, equipment failure, rupture of 
containers, or failure of control equip-
ment which could result in an uncon-
trolled release of a hazardous chemical 
into the workplace. 


Hazardous chemical means any chem-
ical which is a physical hazard or a 
health hazard. 


Hazard warning means any words, 
pictures, symbols, or combination 
thereof appearing on a label or other 
appropriate form of warning which con-
vey the specific physical and health 
hazard(s), including target organ ef-
fects, of the chemical(s) in the con-
tainer(s). (See the definitions for 
‘‘physical hazard’’ and ‘‘health hazard’’ 
to determine the hazards which must 
be covered.) 


Health hazard means a chemical for 
which there is statistically significant 
evidence based on at least one study 
conducted in accordance with estab-
lished scientific principles that acute 


or chronic health effects may occur in 
exposed employees. The term ‘‘health 
hazard’’ includes chemicals which are 
carcinogens, toxic or highly toxic 
agents, reproductive toxins, irritants, 
corrosives, sensitizers, hepatotoxins, 
nephrotoxins, neurotoxins, agents 
which act on the hematopoietic sys-
tem, and agents which damage the 
lungs, skin, eyes, or mucous mem-
branes. Appendix A provides further 
definitions and explanations of the 
scope of health hazards covered by this 
section, and Appendix B describes the 
criteria to be used to determine wheth-
er or not a chemical is to be considered 
hazardous for purposes of this stand-
ard. 


Identity means any chemical or com-
mon name which is indicated on the 
material safety data sheet (MSDS) for 
the chemical. The identity used shall 
permit cross-references to be made 
among the required list of hazardous 
chemicals, the label and the MSDS. 


Immediate use means that the haz-
ardous chemical will be under the con-
trol of and used only by the person who 
transfers it from a labeled container 
and only within the work shift in 
which it is transferred. 


Importer means the first business 
with employees within the Customs 
Territory of the United States which 
receives hazardous chemicals produced 
in other countries for the purpose of 
supplying them to distributors or em-
ployers within the United States. 


Label means any written, printed, or 
graphic material displayed on or af-
fixed to containers of hazardous chemi-
cals. 


Material safety data sheet (MSDS) 
means written or printed material con-
cerning a hazardous chemical which is 
prepared in accordance with paragraph 
(g) of this section. 


Mixture means any combination of 
two or more chemicals if the combina-
tion is not, in whole or in part, the re-
sult of a chemical reaction. 


Organic peroxide means an organic 
compound that contains the bivalent 
-O-O-structure and which may be con-
sidered to be a structural derivative of 
hydrogen peroxide where one or both of 
the hydrogen atoms has been replaced 
by an organic radical. 
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Oxidizer means a chemical other than 
a blasting agent or explosive as defined 
in § 1910.109(a), that initiates or pro-
motes combustion in other materials, 
thereby causing fire either of itself or 
through the release of oxygen or other 
gases. 


Physical hazard means a chemical for 
which there is scientifically valid evi-
dence that it is a combustible liquid, a 
compressed gas, explosive, flammable, 
an organic peroxide, an oxidizer, 
pyrophoric, unstable (reactive) or 
water-reactive. 


Produce means to manufacture, proc-
ess, formulate, blend, extract, gen-
erate, emit, or repackage. 


Pyrophoric means a chemical that 
will ignite spontaneously in air at a 
temperature of 130 °F (54.4 °C) or below. 


Responsible party means someone who 
can provide additional information on 
the hazardous chemical and appro-
priate emergency procedures, if nec-
essary. 


Specific chemical identity means the 
chemical name, Chemical Abstracts 
Service (CAS) Registry Number, or any 
other information that reveals the pre-
cise chemical designation of the sub-
stance. 


Trade secret means any confidential 
formula, pattern, process, device, infor-
mation or compilation of information 
that is used in an employer’s business, 
and that gives the employer an oppor-
tunity to obtain an advantage over 
competitors who do not know or use it. 
Appendix D sets out the criteria to be 
used in evaluating trade secrets. 


Unstable (reactive) means a chemical 
which in the pure state, or as produced 
or transported, will vigorously polym-
erize, decompose, condense, or will be-
come self-reactive under conditions of 
shocks, pressure or temperature. 


Use means to package, handle, react, 
emit, extract, generate as a byproduct, 
or transfer. 


Water-reactive means a chemical that 
reacts with water to release a gas that 
is either flammable or presents a 
health hazard. 


Work area means a room or defined 
space in a workplace where hazardous 
chemicals are produced or used, and 
where employees are present. 


Workplace means an establishment, 
job site, or project, at one geographical 


location containing one or more work 
areas. 


(d) Hazard determination. (1) Chemical 
manufacturers and importers shall 
evaluate chemicals produced in their 
workplaces or imported by them to de-
termine if they are hazardous. Employ-
ers are not required to evaluate chemi-
cals unless they choose not to rely on 
the evaluation performed by the chem-
ical manufacturer or importer for the 
chemical to satisfy this requirement. 


(2) Chemical manufacturers, import-
ers or employers evaluating chemicals 
shall identify and consider the avail-
able scientific evidence concerning 
such hazards. For health hazards, evi-
dence which is statistically significant 
and which is based on at least one posi-
tive study conducted in accordance 
with established scientific principles is 
considered to be sufficient to establish 
a hazardous effect if the results of the 
study meet the definitions of health 
hazards in this section. Appendix A 
shall be consulted for the scope of 
health hazards covered, and Appendix 
B shall be consulted for the criteria to 
be followed with respect to the com-
pleteness of the evaluation, and the 
data to be reported. 


(3) The chemical manufacturer, im-
porter or employer evaluating chemi-
cals shall treat the following sources as 
establishing that the chemicals listed 
in them are hazardous: 


(i) 29 CFR part 1910, subpart Z, Toxic 
and Hazardous Substances, Occupa-
tional Safety and Health Administra-
tion (OSHA); or, 


(ii) Threshold Limit Values for Chem-
ical Substances and Physical Agents in 
the Work Environment, American Con-
ference of Governmental Industrial Hy-
gienists (ACGIH) (latest edition). The 
chemical manufacturer, importer, or 
employer is still responsible for evalu-
ating the hazards associated with the 
chemicals in these source lists in ac-
cordance with the requirements of this 
standard. 


(4) Chemical manufacturers, import-
ers and employers evaluating chemi-
cals shall treat the following sources as 
establishing that a chemical is a car-
cinogen or potential carcinogen for 
hazard communication purposes: 
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(i) National Toxicology Program 
(NTP), Annual Report on Carcinogens 
(latest edition); 


(ii) International Agency for Re-
search on Cancer (IARC) Monographs 
(latest editions); or 


(iii) 29 CFR part 1910, subpart Z, 
Toxic and Hazardous Substances, Occu-
pational Safety and Health Adminis-
tration.


NOTE: The Registry of Toxic Effects of Chem-
ical Substances published by the National In-
stitute for Occupational Safety and Health 
indicates whether a chemical has been found 
by NTP or IARC to be a potential car-
cinogen.


(5) The chemical manufacturer, im-
porter or employer shall determine the 
hazards of mixtures of chemicals as fol-
lows: 


(i) If a mixture has been tested as a 
whole to determine its hazards, the re-
sults of such testing shall be used to 
determine whether the mixture is haz-
ardous; 


(ii) If a mixture has not been tested 
as a whole to determine whether the 
mixture is a health hazard, the mixture 
shall be assumed to present the same 
health hazards as do the components 
which comprise one percent (by weight 
or volume) or greater of the mixture, 
except that the mixture shall be as-
sumed to present a carcinogenic hazard 
if it contains a component in con-
centrations of 0.1 percent or greater 
which is considered to be a carcinogen 
under paragraph (d)(4) of this section; 


(iii) If a mixture has not been tested 
as a whole to determine whether the 
mixture is a physical hazard, the chem-
ical manufacturer, importer, or em-
ployer may use whatever scientifically 
valid data is available to evaluate the 
physical hazard potential of the mix-
ture; and, 


(iv) If the chemical manufacturer, 
importer, or employer has evidence to 
indicate that a component present in 
the mixture in concentrations of less 
than one percent (or in the case of car-
cinogens, less than 0.1 percent) could 
be released in concentrations which 
would exceed an established OSHA per-
missible exposure limit or ACGIH 
Threshold Limit Value, or could 
present a health risk to employees in 
those concentrations, the mixture shall 
be assumed to present the same hazard. 


(6) Chemical manufacturers, import-
ers, or employers evaluating chemicals 
shall describe in writing the procedures 
they use to determine the hazards of 
the chemical they evaluate. The writ-
ten procedures are to be made avail-
able, upon request, to employees, their 
designated representatives, the Assist-
ant Secretary and the Director. The 
written description may be incor-
porated into the written hazard com-
munication program required under 
paragraph (e) of this section. 


(e) Written hazard communication pro-
gram. (1) Employers shall develop, im-
plement, and maintain at each work-
place, a written hazard communication 
program which at least describes how 
the criteria specified in paragraphs (f), 
(g), and (h) of this section for labels 
and other forms of warning, material 
safety data sheets, and employee infor-
mation and training will be met, and 
which also includes the following: 


(i) A list of the hazardous chemicals 
known to be present using an identity 
that is referenced on the appropriate 
material safety data sheet (the list 
may be compiled for the workplace as a 
whole or for individual work areas); 
and, 


(ii) The methods the employer will 
use to inform employees of the hazards 
of non-routine tasks (for example, the 
cleaning of reactor vessels), and the 
hazards associated with chemicals con-
tained in unlabeled pipes in their work 
areas. 


(2) Multi-employer workplaces. Em-
ployers who produce, use, or store haz-
ardous chemicals at a workplace in 
such a way that the employees of other 
employer(s) may be exposed (for exam-
ple, employees of a construction con-
tractor working on-site) shall addition-
ally ensure that the hazard commu-
nication programs developed and im-
plemented under this paragraph (e) in-
clude the following: 


(i) The methods the employer will 
use to provide the other employer(s) 
on-site access to material safety data 
sheets for each hazardous chemical the 
other employer(s)’ employees may be 
exposed to while working; 


(ii) The methods the employer will 
use to inform the other employer(s) of 
any precautionary measures that need 
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to be taken to protect employees dur-
ing the workplace’s normal operating 
conditions and in foreseeable emer-
gencies; and, 


(iii) The methods the employer will 
use to inform the other employer(s) of 
the labeling system used in the work-
place. 


(3) The employer may rely on an ex-
isting hazard communication program 
to comply with these requirements, 
provided that it meets the criteria es-
tablished in this paragraph (e). 


(4) The employer shall make the 
written hazard communication pro-
gram available, upon request, to em-
ployees, their designated representa-
tives, the Assistant Secretary and the 
Director, in accordance with the re-
quirements of 29 CFR 1910.20 (e). 


(5) Where employees must travel be-
tween workplaces during a workshift, 
i.e., their work is carried out at more 
than one geographical location, the 
written hazard communication pro-
gram may be kept at the primary 
workplace facility. 


(f) Labels and other forms of warning. 
(1) The chemical manufacturer, im-
porter, or distributor shall ensure that 
each container of hazardous chemicals 
leaving the workplace is labeled, 
tagged or marked with the following 
information: 


(i) Identity of the hazardous chem-
ical(s); 


(ii) Appropriate hazard warnings; and 
(iii) Name and address of the chem-


ical manufacturer, importer, or other 
responsible party. 


(2)(i) For solid metal (such as a steel 
beam or a metal casting), solid wood, 
or plastic items that are not exempted 
as articles due to their downstream 
use, or shipments of whole grain, the 
required label may be transmitted to 
the customer at the time of the initial 
shipment, and need not be included 
with subsequent shipments to the same 
employer unless the information on the 
label changes; 


(ii) The label may be transmitted 
with the initial shipment itself, or with 
the material safety data sheet that is 
to be provided prior to or at the time of 
the first shipment; and, 


(iii) This exception to requiring la-
bels on every container of hazardous 
chemicals is only for the solid material 


itself, and does not apply to hazardous 
chemicals used in conjunction with, or 
known to be present with, the material 
and to which employees handling the 
items in transit may be exposed (for 
example, cutting fluids or pesticides in 
grains). 


(3) Chemical manufacturers, import-
ers, or distributors shall ensure that 
each container of hazardous chemicals 
leaving the workplace is labeled, 
tagged, or marked in accordance with 
this section in a manner which does 
not conflict with the requirements of 
the Hazardous Materials Transpor-
tation Act (49 U.S.C. 1801 et seq.) and 
regulations issued under that Act by 
the Department of Transportation. 


(4) If the hazardous chemical is regu-
lated by OSHA in a substance-specific 
health standard, the chemical manu-
facturer, importer, distributor or em-
ployer shall ensure that the labels or 
other forms of warning used are in ac-
cordance with the requirements of that 
standard. 


(5) Except as provided in paragraphs 
(f)(6) and (f)(7) of this section, the em-
ployer shall ensure that each container 
of hazardous chemicals in the work-
place is labeled, tagged or marked with 
the following information: 


(i) Identity of the hazardous chem-
ical(s) contained therein; and, 


(ii) Appropriate hazard warnings, or 
alternatively, words, pictures, symbols, 
or combination thereof, which provide 
at least general information regarding 
the hazards of the chemicals, and 
which, in conjunction with the other 
information immediately available to 
employees under the hazard commu-
nication program, will provide employ-
ees with the specific information re-
garding the physical and health haz-
ards of the hazardous chemical. 


(6) The employer may use signs, plac-
ards, process sheets, batch tickets, op-
erating procedures, or other such writ-
ten materials in lieu of affixing labels 
to individual stationary process con-
tainers, as long as the alternative 
method identifies the containers to 
which it is applicable and conveys the 
information required by paragraph 
(f)(5) of this section to be on a label. 
The written materials shall be readily 
accessible to the employees in their 
work area throughout each work shift. 
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(7) The employer is not required to 
label portable containers into which 
hazardous chemicals are transferred 
from labeled containers, and which are 
intended only for the immediate use of 
the employee who performs the trans-
fer. For purposes of this section, drugs 
which are dispensed by a pharmacy to 
a health care provider for direct ad-
ministration to a patient are exempted 
from labeling. 


(8) The employer shall not remove or 
deface existing labels on incoming con-
tainers of hazardous chemicals, unless 
the container is immediately marked 
with the required information. 


(9) The employer shall ensure that la-
bels or other forms of warning are leg-
ible, in English, and prominently dis-
played on the container, or readily 
available in the work area throughout 
each work shift. Employers having em-
ployees who speak other languages 
may add the information in their lan-
guage to the material presented, as 
long as the information is presented in 
English as well. 


(10) The chemical manufacturer, im-
porter, distributor or employer need 
not affix new labels to comply with 
this section if existing labels already 
convey the required information. 


(11) Chemical manufacturers, import-
ers, distributors, or employers who be-
come newly aware of any significant 
information regarding the hazards of a 
chemical shall revise the labels for the 
chemical within three months of be-
coming aware of the new information. 
Labels on containers of hazardous 
chemicals shipped after that time shall 
contain the new information. If the 
chemical is not currently produced or 
imported, the chemical manufacturer, 
importers, distributor, or employer 
shall add the information to the label 
before the chemical is shipped or intro-
duced into the workplace again. 


(g) Material safety data sheets. (1) 
Chemical manufacturers and importers 
shall obtain or develop a material safe-
ty data sheet for each hazardous chem-
ical they produce or import. Employers 
shall have a material safety data sheet 
in the workplace for each hazardous 
chemical which they use. 


(2) Each material safety data sheet 
shall be in English (although the em-
ployer may maintain copies in other 


languages as well), and shall contain at 
least the following information: 


(i) The identity used on the label, 
and, except as provided for in para-
graph (i) of this section on trade se-
crets: 


(A) If the hazardous chemical is a 
single substance, its chemical and com-
mon name(s); 


(B) If the hazardous chemical is a 
mixture which has been tested as a 
whole to determine its hazards, the 
chemical and common name(s) of the 
ingredients which contribute to these 
known hazards, and the common 
name(s) of the mixture itself; or, 


(C) If the hazardous chemical is a 
mixture which has not been tested as a 
whole: 


(1) The chemical and common 
name(s) of all ingredients which have 
been determined to be health hazards, 
and which comprise 1% or greater of 
the composition, except that chemicals 
identified as carcinogens under para-
graph (d) of this section shall be listed 
if the concentrations are 0.1% or great-
er; and, 


(2) The chemical and common 
name(s) of all ingredients which have 
been determined to be health hazards, 
and which comprise less than 1% (0.1% 
for carcinogens) of the mixture, if 
there is evidence that the ingredient(s) 
could be released from the mixture in 
concentrations which would exceed an 
established OSHA permissible exposure 
limit or ACGIH Threshold Limit Value, 
or could present a health risk to em-
ployees; and, 


(3) The chemical and common 
name(s) of all ingredients which have 
been determined to present a physical 
hazard when present in the mixture; 


(ii) Physical and chemical character-
istics of the hazardous chemical (such 
as vapor pressure, flash point); 


(iii) The physical hazards of the haz-
ardous chemical, including the poten-
tial for fire, explosion, and reactivity; 


(iv) The health hazards of the haz-
ardous chemical, including signs and 
symptoms of exposure, and any med-
ical conditions which are generally rec-
ognized as being aggravated by expo-
sure to the chemical; 


(v) The primary route(s) of entry; 
(vi) The OSHA permissible exposure 


limit, ACGIH Threshold Limit Value, 
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and any other exposure limit used or 
recommended by the chemical manu-
facturer, importer, or employer pre-
paring the material safety data sheet, 
where available; 


(vii) Whether the hazardous chemical 
is listed in the National Toxicology 
Program (NTP) Annual Report on Car-
cinogens (latest edition) or has been 
found to be a potential carcinogen in 
the International Agency for Research 
on Cancer (IARC) Monographs (latest 
editions), or by OSHA; 


(viii) Any generally applicable pre-
cautions for safe handling and use 
which are known to the chemical man-
ufacturer, importer or employer pre-
paring the material safety data sheet, 
including appropriate hygienic prac-
tices, protective measures during re-
pair and maintenance of contaminated 
equipment, and procedures for clean-up 
of spills and leaks; 


(ix) Any generally applicable control 
measures which are known to the 
chemical manufacturer, importer or 
employer preparing the material safety 
data sheet, such as appropriate engi-
neering controls, work practices, or 
personal protective equipment; 


(x) Emergency and first aid proce-
dures; 


(xi) The date of preparation of the 
material safety data sheet or the last 
change to it; and, 


(xii) The name, address and telephone 
number of the chemical manufacturer, 
importer, employer or other respon-
sible party preparing or distributing 
the material safety data sheet, who can 
provide additional information on the 
hazardous chemical and appropriate 
emergency procedures, if necessary. 


(3) If no relevant information is 
found for any given category on the 
material safety data sheet, the chem-
ical manufacturer, importer or em-
ployer preparing the material safety 
data sheet shall mark it to indicate 
that no applicable information was 
found. 


(4) Where complex mixtures have 
similar hazards and contents (i.e. the 
chemical ingredients are essentially 
the same, but the specific composition 
varies from mixture to mixture), the 
chemical manufacturer, importer or 
employer may prepare one material 


safety data sheet to apply to all of 
these similar mixtures. 


(5) The chemical manufacturer, im-
porter or employer preparing the mate-
rial safety data sheet shall ensure that 
the information recorded accurately 
reflects the scientific evidence used in 
making the hazard determination. If 
the chemical manufacturer, importer 
or employer preparing the material 
safety data sheet becomes newly aware 
of any significant information regard-
ing the hazards of a chemical, or ways 
to protect against the hazards, this 
new information shall be added to the 
material safety data sheet within three 
months. If the chemical is not cur-
rently being produced or imported the 
chemical manufacturer or importer 
shall add the information to the mate-
rial safety data sheet before the chem-
ical is introduced into the workplace 
again. 


(6)(i) Chemical manufacturers or im-
porters shall ensure that distributors 
and employers are provided an appro-
priate material safety data sheet with 
their initial shipment, and with the 
first shipment after a material safety 
data sheet is updated; 


(ii) The chemical manufacturer or 
importer shall either provide material 
safety data sheets with the shipped 
containers or send them to the dis-
tributor or employer prior to or at the 
time of the shipment; 


(iii) If the material safety data sheet 
is not provided with a shipment that 
has been labeled as a hazardous chem-
ical, the distributor or employer shall 
obtain one from the chemical manufac-
turer or importer as soon as possible; 
and, 


(iv) The chemical manufacturer or 
importer shall also provide distributors 
or employers with a material safety 
data sheet upon request. 


(7)(i) Distributors shall ensure that 
material safety data sheets, and up-
dated information, are provided to 
other distributors and employers with 
their initial shipment and with the 
first shipment after a material safety 
data sheet is updated; 


(ii) The distributor shall either pro-
vide material safety data sheets with 
the shipped containers, or send them to 
the other distributor or employer prior 
to or at the time of the shipment; 
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(iii) Retail distributors selling haz-
ardous chemicals to employers having 
a commercial account shall provide a 
material safety data sheet to such em-
ployers upon request, and shall post a 
sign or otherwise inform them that a 
material safety data sheet is available; 


(iv) Wholesale distributors selling 
hazardous chemicals to employers 
over-the-counter may also provide ma-
terial safety data sheets upon the re-
quest of the employer at the time of 
the over-the-counter purchase, and 
shall post a sign or otherwise inform 
such employers that a material safety 
data sheet is available; 


(v) If an employer without a commer-
cial account purchases a hazardous 
chemical from a retail distributor not 
required to have material safety data 
sheets on file (i.e., the retail dis-
tributor does not have commercial ac-
counts and does not use the materials), 
the retail distributor shall provide the 
employer, upon request, with the 
name, address, and telephone number 
of the chemical manufacturer, im-
porter, or distributor from which a ma-
terial safety data sheet can be ob-
tained; 


(vi) Wholesale distributors shall also 
provide material safety data sheets to 
employers or other distributors upon 
request; and, 


(vii) Chemical manufacturers, im-
porters, and distributors need not pro-
vide material safety data sheets to re-
tail distributors that have informed 
them that the retail distributor does 
not sell the product to commercial ac-
counts or open the sealed container to 
use it in their own workplaces. 


(8) The employer shall maintain in 
the workplace copies of the required 
material safety data sheets for each 
hazardous chemical, and shall ensure 
that they are readily accessible during 
each work shift to employees when 
they are in their work area(s). (Elec-
tronic access, microfiche, and other al-
ternatives to maintaining paper copies 
of the material safety data sheets are 
permitted as long as no barriers to im-
mediate employee access in each work-
place are created by such options.) 


(9) Where employees must travel be-
tween workplaces during a workshift, 
i.e., their work is carried out at more 
than one geographical location, the 


material safety data sheets may be 
kept at the primary workplace facility. 
In this situation, the employer shall 
ensure that employees can imme-
diately obtain the required information 
in an emergency. 


(10) Material safety data sheets may 
be kept in any form, including oper-
ating procedures, and may be designed 
to cover groups of hazardous chemicals 
in a work area where it may be more 
appropriate to address the hazards of a 
process rather than individual haz-
ardous chemicals. However, the em-
ployer shall ensure that in all cases the 
required information is provided for 
each hazardous chemical, and is readily 
accessible during each work shift to 
employees when they are in in their 
work area(s). 


(11) Material safety data sheets shall 
also be made readily available, upon 
request, to designated representatives 
and to the Assistant Secretary, in ac-
cordance with the requirements of 29 
CFR 1910.20(e). The Director shall also 
be given access to material safety data 
sheets in the same manner. 


(h) Employee information and training. 
(1) Employers shall provide employees 
with effective information and training 
on hazardous chemicals in their work 
area at the time of their initial assign-
ment, and whenever a new physical or 
health hazard the employees have not 
previously been trained about is intro-
duced into their work area. Informa-
tion and training may be designed to 
cover categories of hazards (e.g., flam-
mability, carcinogenicity) or specific 
chemicals. Chemical-specific informa-
tion must always be available through 
labels and material safety data sheets. 


(2) Information. Employees shall be 
informed of: 


(i) The requirements of this section; 
(ii) Any operations in their work area 


where hazardous chemicals are present; 
and, 


(iii) The location and availability of 
the written hazard communication pro-
gram, including the required list(s) of 
hazardous chemicals, and material 
safety data sheets required by this sec-
tion. 


(3) Training. Employee training shall 
include at least: 


(i) Methods and observations that 
may be used to detect the presence or 
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release of a hazardous chemical in the 
work area (such as monitoring con-
ducted by the employer, continuous 
monitoring devices, visual appearance 
or odor of hazardous chemicals when 
being released, etc.); 


(ii) The physical and health hazards 
of the chemicals in the work area; 


(iii) The measures employees can 
take to protect themselves from these 
hazards, including specific procedures 
the employer has implemented to pro-
tect employees from exposure to haz-
ardous chemicals, such as appropriate 
work practices, emergency procedures, 
and personal protective equipment to 
be used; and, 


(iv) The details of the hazard commu-
nication program developed by the em-
ployer, including an explanation of the 
labeling system and the material safe-
ty data sheet, and how employees can 
obtain and use the appropriate hazard 
information. 


(i) Trade secrets. (1) The chemical 
manufacturer, importer, or employer 
may withhold the specific chemical 
identity, including the chemical name 
and other specific identification of a 
hazardous chemical, from the material 
safety data sheet, provided that: 


(i) The claim that the information 
withheld is a trade secret can be sup-
ported; 


(ii) Information contained in the ma-
terial safety data sheet concerning the 
properties and effects of the hazardous 
chemical is disclosed; 


(iii) The material safety data sheet 
indicates that the specific chemical 
identity is being withheld as a trade se-
cret; and, 


(iv) The specific chemical identity is 
made available to health professionals, 
employees, and designated representa-
tives in accordance with the applicable 
provisions of this paragraph. 


(2) Where a treating physician or 
nurse determines that a medical emer-
gency exists and the specific chemical 
identity of a hazardous chemical is 
necessary for emergency or first-aid 
treatment, the chemical manufacturer, 
importer, or employer shall imme-
diately disclose the specific chemical 
identity of a trade secret chemical to 
that treating physician or nurse, re-
gardless of the existence of a written 
statement of need or a confidentiality 


agreement. The chemical manufac-
turer, importer, or employer may re-
quire a written statement of need and 
confidentiality agreement, in accord-
ance with the provisions of paragraphs 
(i) (3) and (4) of this section, as soon as 
circumstances permit. 


(3) In non-emergency situations, a 
chemical manufacturer, importer, or 
employer shall, upon request, disclose 
a specific chemical identity, otherwise 
permitted to be withheld under para-
graph (i)(1) of this section, to a health 
professional (i.e. physician, industrial 
hygienist, toxicologist, epidemiologist, 
or occupational health nurse) providing 
medical or other occupational health 
services to exposed employee(s), and to 
employees or designated representa-
tives, if: 


(i) The request is in writing; 
(ii) The request describes with rea-


sonable detail one or more of the fol-
lowing occupational health needs for 
the information: 


(A) To assess the hazards of the 
chemicals to which employees will be 
exposed; 


(B) To conduct or assess sampling of 
the workplace atmosphere to deter-
mine employee exposure levels; 


(C) To conduct pre-assignment or 
periodic medical surveillance of ex-
posed employees; 


(D) To provide medical treatment to 
exposed employees; 


(E) To select or assess appropriate 
personal protective equipment for ex-
posed employees; 


(F) To design or assess engineering 
controls or other protective measures 
for exposed employees; and, 


(G) To conduct studies to determine 
the health effects of exposure. 


(iii) The request explains in detail 
why the disclosure of the specific 
chemical identity is essential and that, 
in lieu thereof, the disclosure of the 
following information to the health 
professional, employee, or designated 
representative, would not satisfy the 
purposes described in paragraph 
(i)(3)(ii) of this section: 


(A) The properties and effects of the 
chemical; 


(B) Measures for controlling workers’ 
exposure to the chemical; 
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(C) Methods of monitoring and ana-
lyzing worker exposure to the chem-
ical; and, 


(D) Methods of diagnosing and treat-
ing harmful exposures to the chemical; 


(iv) The request includes a descrip-
tion of the procedures to be used to 
maintain the confidentiality of the dis-
closed information; and, 


(v) The health professional, and the 
employer or contractor of the services 
of the health professional (i.e. down-
stream employer, labor organization, 
or individual employee), employee, or 
designated representative, agree in a 
written confidentiality agreement that 
the health professional, employee, or 
designated representative, will not use 
the trade secret information for any 
purpose other than the health need(s) 
asserted and agree not to release the 
information under any circumstances 
other than to OSHA, as provided in 
paragraph (i)(6) of this section, except 
as authorized by the terms of the 
agreement or by the chemical manu-
facturer, importer, or employer. 


(4) The confidentiality agreement au-
thorized by paragraph (i)(3)(iv) of this 
section: 


(i) May restrict the use of the infor-
mation to the health purposes indi-
cated in the written statement of need; 


(ii) May provide for appropriate legal 
remedies in the event of a breach of the 
agreement, including stipulation of a 
reasonable pre-estimate of likely dam-
ages; and, 


(iii) May not include requirements 
for the posting of a penalty bond. 


(5) Nothing in this standard is meant 
to preclude the parties from pursuing 
non-contractual remedies to the extent 
permitted by law. 


(6) If the health professional, em-
ployee, or designated representative re-
ceiving the trade secret information 
decides that there is a need to disclose 
it to OSHA, the chemical manufac-
turer, importer, or employer who pro-
vided the information shall be in-
formed by the health professional, em-
ployee, or designated representative 
prior to, or at the same time as, such 
disclosure. 


(7) If the chemical manufacturer, im-
porter, or employer denies a written re-
quest for disclosure of a specific chem-
ical identity, the denial must: 


(i) Be provided to the health profes-
sional, employee, or designated rep-
resentative, within thirty days of the 
request; 


(ii) Be in writing; 
(iii) Include evidence to support the 


claim that the specific chemical iden-
tity is a trade secret; 


(iv) State the specific reasons why 
the request is being denied; and, 


(v) Explain in detail how alternative 
information may satisfy the specific 
medical or occupational health need 
without revealing the specific chemical 
identity. 


(8) The health professional, em-
ployee, or designated representative 
whose request for information is denied 
under paragraph (i)(3) of this section 
may refer the request and the written 
denial of the request to OSHA for con-
sideration. 


(9) When a health professional, em-
ployee, or designated representative re-
fers the denial to OSHA under para-
graph (i)(8) of this section, OSHA shall 
consider the evidence to determine if: 


(i) The chemical manufacturer, im-
porter, or employer has supported the 
claim that the specific chemical iden-
tity is a trade secret; 


(ii) The health professional, em-
ployee, or designated representative 
has supported the claim that there is a 
medical or occupational health need 
for the information; and, 


(iii) The health professional, em-
ployee or designated representative has 
demonstrated adequate means to pro-
tect the confidentiality. 


(10)(i) If OSHA determines that the 
specific chemical identity requested 
under paragraph (i)(3) of this section is 
not a bona fide trade secret, or that it 
is a trade secret, but the requesting 
health professional, employee, or des-
ignated representative has a legitimate 
medical or occupational health need 
for the information, has executed a 
written confidentiality agreement, and 
has shown adequate means to protect 
the confidentiality of the information, 
the chemical manufacturer, importer, 
or employer will be subject to citation 
by OSHA. 


(ii) If a chemical manufacturer, im-
porter, or employer demonstrates to 
OSHA that the execution of a confiden-
tiality agreement would not provide 
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sufficient protection against the poten-
tial harm from the unauthorized dis-
closure of a trade secret specific chem-
ical identity, the Assistant Secretary 
may issue such orders or impose such 
additional limitations or conditions 
upon the disclosure of the requested 
chemical information as may be appro-
priate to assure that the occupational 
health services are provided without an 
undue risk of harm to the chemical 
manufacturer, importer, or employer. 


(11) If a citation for a failure to re-
lease specific chemical identity infor-
mation is contested by the chemical 
manufacturer, importer, or employer, 
the matter will be adjudicated before 
the Occupational Safety and Health 
Review Commission in accordance with 
the Act’s enforcement scheme and the 
applicable Commission rules of proce-
dure. In accordance with the Commis-
sion rules, when a chemical manufac-
turer, importer, or employer continues 
to withhold the information during the 
contest, the Administrative Law Judge 
may review the citation and supporting 
documentation in camera or issue ap-
propriate orders to protect the con-
fidentiality of such matters. 


(12) Notwithstanding the existence of 
a trade secret claim, a chemical manu-
facturer, importer, or employer shall, 
upon request, disclose to the Assistant 
Secretary any information which this 
section requires the chemical manufac-
turer, importer, or employer to make 
available. Where there is a trade secret 
claim, such claim shall be made no 
later than at the time the information 
is provided to the Assistant Secretary 
so that suitable determinations of 
trade secret status can be made and 
the necessary protections can be imple-
mented. 


(13) Nothing in this paragraph shall 
be construed as requiring the disclo-
sure under any circumstances of proc-
ess or percentage of mixture informa-
tion which is a trade secret. 


(j) Effective dates. Chemical manufac-
turers, importers, distributors, and em-
ployers shall be in compliance with all 
provisions of this section by March 11, 
1994.


NOTE: The effective date of the clarifica-
tion that the exemption of wood and wood 
products from the Hazard Communication 
standard in paragraph (b)(6)(iv) only applies 
to wood and wood products including lumber 


which will not be processed, where the manu-
facturer or importer can establish that the 
only hazard they pose to employees is the 
potential for flammability or combustibility, 
and that the exemption does not apply to 
wood or wood products which have been 
treated with a hazardous chemical covered 
by this standard, and wood which may be 
subsequently sawed or cut generating dust 
has been stayed from March 11, 1994 to Au-
gust 11, 1994.


APPENDIX A TO § 1910.1200—HEALTH HAZARD 
DEFINITIONS (MANDATORY) 


Although safety hazards related to the 
physical characteristics of a chemical can be 
objectively defined in terms of testing re-
quirements (e.g. flammability), health haz-
ard definitions are less precise and more sub-
jective. Health hazards may cause measur-
able changes in the body—such as decreased 
pulmonary function. These changes are gen-
erally indicated by the occurrence of signs 
and symptoms in the exposed employees—
such as shortness of breath, a non-measur-
able, subjective feeling. Employees exposed 
to such hazards must be apprised of both the 
change in body function and the signs and 
symptoms that may occur to signal that 
change. 


The determination of occupational health 
hazards is complicated by the fact that many 
of the effects or signs and symptoms occur 
commonly in non-occupationally exposed 
populations, so that effects of exposure are 
difficult to separate from normally occur-
ring illnesses. Occasionally, a substance 
causes an effect that is rarely seen in the 
population at large, such as angiosarcomas 
caused by vinyl chloride exposure, thus mak-
ing it easier to ascertain that the occupa-
tional exposure was the primary causative 
factor. More often, however, the effects are 
common, such as lung cancer. The situation 
is further complicated by the fact that most 
chemicals have not been adequately tested 
to determine their health hazard potential, 
and data do not exist to substantiate these 
effects. 


There have been many attempts to cat-
egorize effects and to define them in various 
ways. Generally, the terms ‘‘acute’’ and 
‘‘chronic’’ are used to delineate between ef-
fects on the basis of severity or duration. 
‘‘Acute’’ effects usually occur rapidly as a 
result of short-term exposures, and are of 
short duration. ‘‘Chronic’’ effects generally 
occur as a result of long-term exposure, and 
are of long duration. 


The acute effects referred to most fre-
quently are those defined by the American 
National Standards Institute (ANSI) stand-
ard for Precautionary Labeling of Hazardous 
Industrial Chemicals (Z129.1–1988)—irrita-
tion, corrosivity, sensitization and lethal 
dose. Although these are important health 
effects, they do not adequately cover the 
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considerable range of acute effects which 
may occur as a result of occupational expo-
sure, such as, for example, narcosis. 


Similarly, the term chronic effect is often 
used to cover only carcinogenicity, 
teratogenicity, and mutagenicity. These ef-
fects are obviously a concern in the work-
place, but again, do not adequately cover the 
area of chronic effects, excluding, for exam-
ple, blood dyscrasias (such as anemia), 
chronic bronchitis and liver atrophy. 


The goal of defining precisely, in measur-
able terms, every possible health effect that 
may occur in the workplace as a result of 
chemical exposures cannot realistically be 
accomplished. This does not negate the need 
for employees to be informed of such effects 
and protected from them. Appendix B, which 
is also mandatory, outlines the principles 
and procedures of hazard assessment. 


For purposes of this section, any chemicals 
which meet any of the following definitions, 
as determined by the criteria set forth in Ap-
pendix B are health hazards. However, this is 
not intended to be an exclusive categoriza-
tion scheme. If there are available scientific 
data that involve other animal species or 
test methods, they must also be evaluated to 
determine the applicability of the HCS.7


1. Carcinogen: A chemical is considered to 
be a carcinogen if: 


(a) It has been evaluated by the Inter-
national Agency for Research on Cancer 
(IARC), and found to be a carcinogen or po-
tential carcinogen; or 


(b) It is listed as a carcinogen or potential 
carcinogen in the Annual Report on Carcino-
gens published by the National Toxicology 
Program (NTP) (latest edition); or, 


(c) It is regulated by OSHA as a car-
cinogen. 


2. Corrosive: A chemical that causes visible 
destruction of, or irreversible alterations in, 
living tissue by chemical action at the site 
of contact. For example, a chemical is con-
sidered to be corrosive if, when tested on the 
intact skin of albino rabbits by the method 
described by the U.S. Department of Trans-
portation in appendix A to 49 CFR part 173, 
it destroys or changes irreversibly the struc-
ture of the tissue at the site of contact fol-
lowing an exposure period of four hours. This 
term shall not refer to action on inanimate 
surfaces. 


3. Highly toxic: A chemical falling within 
any of the following categories: 


(a) A chemical that has a median lethal 
dose (LD50) of 50 milligrams or less per kilo-
gram of body weight when administered oral-
ly to albino rats weighing between 200 and 
300 grams each. 


(b) A chemical that has a median lethal 
dose (LD50) of 200 milligrams or less per kilo-
gram of body weight when administered by 
continuous contact for 24 hours (or less if 
death occurs within 24 hours) with the bare 


skin of albino rabbits weighing between two 
and three kilograms each. 


(c) A chemical that has a median lethal 
concentration (LC50) in air of 200 parts per 
million by volume or less of gas or vapor, or 
2 milligrams per liter or less of mist, fume, 
or dust, when administered by continuous in-
halation for one hour (or less if death occurs 
within one hour) to albino rats weighing be-
tween 200 and 300 grams each. 


4. Irritant: A chemical, which is not corro-
sive, but which causes a reversible inflam-
matory effect on living tissue by chemical 
action at the site of contact. A chemical is a 
skin irritant if, when tested on the intact 
skin of albino rabbits by the methods of 16 
CFR 1500.41 for four hours exposure or by 
other appropriate techniques, it results in an 
empirical score of five or more. A chemical 
is an eye irritant if so determined under the 
procedure listed in 16 CFR 1500.42 or other 
appropriate techniques. 


5. Sensitizer: A chemical that causes a sub-
stantial proportion of exposed people or ani-
mals to develop an allergic reaction in nor-
mal tissue after repeated exposure to the 
chemical. 


6. Toxic. A chemical falling within any of 
the following categories: 


(a) A chemical that has a median lethal 
dose (LD50) of more than 50 milligrams per 
kilogram but not more than 500 milligrams 
per kilogram of body weight when adminis-
tered orally to albino rats weighing between 
200 and 300 grams each. 


(b) A chemical that has a median lethal 
dose (LD50) of more than 200 milligrams per 
kilogram but not more than 1,000 milligrams 
per kilogram of body weight when adminis-
tered by continuous contact for 24 hours (or 
less if death occurs within 24 hours) with the 
bare skin of albino rabbits weighing between 
two and three kilograms each. 


(c) A chemical that has a median lethal 
concentration (LC50) in air of more than 200 
parts per million but not more than 2,000 
parts per million by volume of gas or vapor, 
or more than two milligrams per liter but 
not more than 20 milligrams per liter of 
mist, fume, or dust, when administered by 
continuous inhalation for one hour (or less if 
death occurs within one hour) to albino rats 
weighing between 200 and 300 grams each. 


7. Target organ effects.
The following is a target organ categoriza-


tion of effects which may occur, including 
examples of signs and symptoms and chemi-
cals which have been found to cause such ef-
fects. These examples are presented to illus-
trate the range and diversity of effects and 
hazards found in the workplace, and the 
broad scope employers must consider in this 
area, but are not intended to be all-inclusive.
a. Hepatotoxins: Chemicals which produce 


liver damage3
Signs & Symptoms: Jaundice; liver en-


largement 
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Chemicals: Carbon tetrachloride; 
nitrosamines 


b. Nephrotoxins: Chemicals which produce 
kidney damage 


Signs & Symptoms: Edema; proteinuria 
Chemicals: Halogenated hydrocarbons; ura-


nium 
c. Neurotoxins: Chemicals which produce 


their primary toxic effects on the nerv-
ous system 


Signs & Symptoms: Narcosis; behavioral 
changes; decrease in motor functions 


Chemicals: Mercury; carbon disulfide 
d. Agents which act on the blood or hemato-


poietic system: Decrease hemoglobin 
function; deprive the body tissues of oxy-
gen 


Signs & Symptoms: Cyanosis; loss of con-
sciousness 


Chemicals: Carbon monoxide; cyanides 
e. Agents which damage the lung: Chemicals 


which irritate or damage pulmonary tis-
sue 


Signs & Symptoms: Cough; tightness in 
chest; shortness of breath 


Chemicals: Silica; asbestos 
f. Reproductive toxins: Chemicals which af-


fect the reproductive capabilities includ-
ing chromosomal damage (mutations) 
and effects on fetuses (teratogenesis) 


Signs & Symptoms: Birth defects; sterility 
Chemicals: Lead; DBCP 


g. Cutaneous hazards: Chemicals which af-
fect the dermal layer of the body 


Signs & Symptoms: Defatting of the skin; 
rashes; irritation 


Chemicals: Ketones; chlorinated com-
pounds 


h. Eye hazards: Chemicals which affect the 
eye or visual capacity 


Signs & Symptoms: Conjunctivitis; corneal 
damage 


Chemicals: Organic solvents; acids


APPENDIX B TO § 1910.1200—HAZARD 
DETERMINATION (MANDATORY) 


The quality of a hazard communication 
program is largely dependent upon the ade-
quacy and accuracy of the hazard determina-
tion. The hazard determination requirement 
of this standard is performance-oriented. 
Chemical manufacturers, importers, and em-
ployers evaluating chemicals are not re-
quired to follow any specific methods for de-
termining hazards, but they must be able to 
demonstrate that they have adequately 
ascertained the hazards of the chemicals pro-
duced or imported in accordance with the 
criteria set forth in this Appendix. 


Hazard evaluation is a process which relies 
heavily on the professional judgment of the 
evaluator, particularly in the area of chronic 
hazards. The performance-orientation of the 
hazard determination does not diminish the 
duty of the chemical manufacturer, importer 
or employer to conduct a thorough evalua-
tion, examining all relevant data and pro-


ducing a scientifically defensible evaluation. 
For purposes of this standard, the following 
criteria shall be used in making hazard de-
terminations that meet the requirements of 
this standard. 


1. Carcinogenicity: As described in para-
graph (d)(4) of this section and Appendix A of 
this section, a determination by the Na-
tional Toxicology Program, the Inter-
national Agency for Research on Cancer, or 
OSHA that a chemical is a carcinogen or po-
tential carcinogen will be considered conclu-
sive evidence for purposes of this section. In 
addition, however, all available scientific 
data on carcinogenicity must be evaluated in 
accordance with the provisions of this Ap-
pendix and the requirements of the rule. 


2. Human data: Where available, epidemio-
logical studies and case reports of adverse 
health effects shall be considered in the eval-
uation. 


3. Animal data: Human evidence of health 
effects in exposed populations is generally 
not available for the majority of chemicals 
produced or used in the workplace. There-
fore, the available results of toxicological 
testing in animal populations shall be used 
to predict the health effects that may be ex-
perienced by exposed workers. In particular, 
the definitions of certain acute hazards refer 
to specific animal testing results (see Appen-
dix A). 


4. Adequacy and reporting of data. The re-
sults of any studies which are designed and 
conducted according to established scientific 
principles, and which report statistically sig-
nificant conclusions regarding the health ef-
fects of a chemical, shall be a sufficient basis 
for a hazard determination and reported on 
any material safety data sheet. In vitro stud-
ies alone generally do not form the basis for 
a definitive finding of hazard under the HCS 
since they have a positive or negative result 
rather than a statistically significant find-
ing. 


The chemical manufacturer, importer, or 
employer may also report the results of 
other scientifically valid studies which tend 
to refute the findings of hazard.


APPENDIX C TO § 1910.1200 [RESERVED]


APPENDIX D TO § 1910.1200—DEFINITION OF 
‘‘TRADE SECRET’’ (MANDATORY) 


The following is a reprint of the Restate-
ment of Torts section 757, comment b (1939): 


b. Definition of trade secret. A trade secret 
may consist of any formula, pattern, device 
or compilation of information which is used 
in one’s business, and which gives him an op-
portunity to obtain an advantage over com-
petitors who do not know or use it. It may be 
a formula for a chemical compound, a proc-
ess of manufacturing, treating or preserving 
materials, a pattern for a machine or other 
device, or a list of customers. It differs from 
other secret information in a business (see 
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s759 of the Restatement of Torts which is not 
included in this Appendix) in that it is not 
simply information as to single or ephemeral 
events in the conduct of the business, as, for 
example, the amount or other terms of a se-
cret bid for a contract or the salary of cer-
tain employees, or the security investments 
made or contemplated, or the date fixed for 
the announcement of a new policy or for 
bringing out a new model or the like. A trade 
secret is a process or device for continuous 
use in the operations of the business. Gen-
erally it relates to the production of goods, 
as, for example, a machine or formula for the 
production of an article. It may, however, re-
late to the sale of goods or to other oper-
ations in the business, such as a code for de-
termining discounts, rebates or other conces-
sions in a price list or catalogue, or a list of 
specialized customers, or a method of book-
keeping or other office management. 


Secrecy. The subject matter of a trade se-
cret must be secret. Matters of public knowl-
edge or of general knowledge in an industry 
cannot be appropriated by one as his secret. 
Matters which are completely disclosed by 
the goods which one markets cannot be his 
secret. Substantially, a trade secret is 
known only in the particular business in 
which it is used. It is not requisite that only 
the proprietor of the business know it. He 
may, without losing his protection, commu-
nicate it to employees involved in its use. He 
may likewise communicate it to others 
pledged to secrecy. Others may also know of 
it independently, as, for example, when they 
have discovered the process or formula by 
independent invention and are keeping it se-
cret. Nevertheless, a substantial element of 
secrecy must exist, so that, except by the 
use of improper means, there would be dif-
ficulty in acquiring the information. An 
exact definition of a trade secret is not pos-
sible. Some factors to be considered in deter-
mining whether given information is one’s 
trade secret are: (1) The extent to which the 
information is known outside of his business; 
(2) the extent to which it is known by em-
ployees and others involved in his business; 
(3) the extent of measures taken by him to 
guard the secrecy of the information; (4) the 
value of the information to him and his com-
petitors; (5) the amount of effort or money 
expended by him in developing the informa-
tion; (6) the ease or difficulty with which the 
information could be properly acquired or 
duplicated by others. 


Novelty and prior art. A trade secret may be 
a device or process which is patentable; but 
it need not be that. It may be a device or 
process which is clearly anticipated in the 
prior art or one which is merely a mechan-
ical improvement that a good mechanic can 
make. Novelty and invention are not req-
uisite for a trade secret as they are for pat-
entability. These requirements are essential 
to patentability because a patent protects 


against unlicensed use of the patented device 
or process even by one who discovers it prop-
erly through independent research. The pat-
ent monopoly is a reward to the inventor. 
But such is not the case with a trade secret. 
Its protection is not based on a policy of re-
warding or otherwise encouraging the devel-
opment of secret processes or devices. The 
protection is merely against breach of faith 
and reprehensible means of learning an-
other’s secret. For this limited protection it 
is not appropriate to require also the kind of 
novelty and invention which is a requisite of 
patentability. The nature of the secret is, 
however, an important factor in determining 
the kind of relief that is appropriate against 
one who is subject to liability under the rule 
stated in this Section. Thus, if the secret 
consists of a device or process which is a 
novel invention, one who acquires the secret 
wrongfully is ordinarily enjoined from fur-
ther use of it and is required to account for 
the profits derived from his past use. If, on 
the other hand, the secret consists of me-
chanical improvements that a good me-
chanic can make without resort to the se-
cret, the wrongdoer’s liability may be lim-
ited to damages, and an injunction against 
future use of the improvements made with 
the aid of the secret may be inappropriate.


APPENDIX E TO § 1910.1200—(ADVISORY)—
GUIDELINES FOR EMPLOYER COMPLIANCE 


The Hazard Communication Standard 
(HCS) is based on a simple concept—that em-
ployees have both a need and a right to know 
the hazards and identities of the chemicals 
they are exposed to when working. They also 
need to know what protective measures are 
available to prevent adverse effects from oc-
curring. The HCS is designed to provide em-
ployees with the information they need. 


Knowledge acquired under the HCS will 
help employers provide safer workplaces for 
their employees. When employers have infor-
mation about the chemicals being used, they 
can take steps to reduce exposures, sub-
stitute less hazardous materials, and estab-
lish proper work practices. These efforts will 
help prevent the occurrence of work-related 
illnesses and injuries caused by chemicals. 


The HCS addresses the issues of evaluating 
and communicating hazards to workers. 
Evaluation of chemical hazards involves a 
number of technical concepts, and is a proc-
ess that requires the professional judgment 
of experienced experts. That’s why the HCS 
is designed so that employers who simply use 
chemicals, rather than produce or import 
them, are not required to evaluate the haz-
ards of those chemicals. Hazard determina-
tion is the responsibility of the producers 
and importers of the materials. Producers 
and importers of chemicals are then required 
to provide the hazard information to employ-
ers that purchase their products. 
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Employers that don’t produce or import 
chemicals need only focus on those parts of 
the rule that deal with establishing a work-
place program and communicating informa-
tion to their workers. This appendix is a gen-
eral guide for such employers to help them 
determine what’s required under the rule. It 
does not supplant or substitute for the regu-
latory provisions, but rather provides a sim-
plified outline of the steps an average em-
ployer would follow to meet those require-
ments. 


1. Becoming Familiar With The Rule. 


OSHA has provided a simple summary of 
the HCS in a pamphlet entitled ‘‘Chemical 
Hazard Communication,’’ OSHA Publication 
Number 3084. Some employers prefer to begin 
to become familiar with the rule’s require-
ments by reading this pamphlet. A copy may 
be obtained from your local OSHA Area Of-
fice, or by contacting the OSHA Publications 
Office at (202) 523–9667. 


The standard is long, and some parts of it 
are technical, but the basic concepts are 
simple. In fact, the requirements reflect 
what many employers have been doing for 
years. You may find that you are already 
largely in compliance with many of the pro-
visions, and will simply have to modify your 
existing programs somewhat. If you are oper-
ating in an OSHA-approved State Plan 
State, you must comply with the State’s re-
quirements, which may be different than 
those of the Federal rule. Many of the State 
Plan States had hazard communication or 
‘‘right-to-know’’ laws prior to promulgation 
of the Federal rule. Employers in State Plan 
States should contact their State OSHA of-
fices for more information regarding applica-
ble requirements. 


The HCS requires information to be pre-
pared and transmitted regarding all haz-
ardous chemicals. The HCS covers both phys-
ical hazards (such as flammability), and 
health hazards (such as irritation, lung dam-
age, and cancer). Most chemicals used in the 
workplace have some hazard potential, and 
thus will be covered by the rule. 


One difference between this rule and many 
others adopted by OSHA is that this one is 
performance-oriented. That means that you 
have the flexibility to adapt the rule to the 
needs of your workplace, rather than having 
to follow specific, rigid requirements. It also 
means that you have to exercise more judg-
ment to implement an appropriate and effec-
tive program. 


The standard’s design is simple. Chemical 
manufacturers and importers must evaluate 
the hazards of the chemicals they produce or 
import. Using that information, they must 
then prepare labels for containers, and more 
detailed technical bulletins called material 
safety data sheets (MSDS). 


Chemical manufacturers, importers, and 
distributors of hazardous chemicals are all 


required to provide the appropriate labels 
and material safety data sheets to the em-
ployers to which they ship the chemicals. 
The information is to be provided automati-
cally. Every container of hazardous chemi-
cals you receive must be labeled, tagged, or 
marked with the required information. Your 
suppliers must also send you a properly com-
pleted material safety data sheet (MSDS) at 
the time of the first shipment of the chem-
ical, and with the next shipment after the 
MSDS is updated with new and significant 
information about the hazards. 


You can rely on the information received 
from your suppliers. You have no inde-
pendent duty to analyze the chemical or 
evaluate the hazards of it. 


Employers that ‘‘use’’ hazardous chemicals 
must have a program to ensure the informa-
tion is provided to exposed employees. ‘‘Use’’ 
means to package, handle, react, or transfer. 
This is an intentionally broad scope, and in-
cludes any situation where a chemical is 
present in such a way that employees may be 
exposed under normal conditions of use or in 
a foreseeable emergency. 


The requirements of the rule that deal spe-
cifically with the hazard communication 
program are found in this section in para-
graphs (e), written hazard communication 
program; (f), labels and other forms of warn-
ing; (g), material safety data sheets; and (h), 
employee information and training. The re-
quirements of these paragraphs should be the 
focus of your attention. Concentrate on be-
coming familiar with them, using paragraphs 
(b), scope and application, and (c), defini-
tions, as references when needed to help ex-
plain the provisions. 


There are two types of work operations 
where the coverage of the rule is limited. 
These are laboratories and operations where 
chemicals are only handled in sealed con-
tainers (e.g., a warehouse). The limited pro-
visions for these workplaces can be found in 
paragraph (b) of this section, scope and ap-
plication. Basically, employers having these 
types of work operations need only keep la-
bels on containers as they are received; 
maintain material safety data sheets that 
are received, and give employees access to 
them; and provide information and training 
for employees. Employers do not have to 
have written hazard communication pro-
grams and lists of chemicals for these types 
of operations. 


The limited coverage of laboratories and 
sealed container operations addresses the ob-
ligation of an employer to the workers in the 
operations involved, and does not affect the 
employer’s duties as a distributor of chemi-
cals. For example, a distributor may have 
warehouse operations where employees 
would be protected under the limited sealed 
container provisions. In this situation, re-
quirements for obtaining and maintaining 
MSDSs are limited to providing access to 
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those received with containers while the sub-
stance is in the workplace, and requesting 
MSDSs when employees request access for 
those not received with the containers. How-
ever, as a distributor of hazardous chemicals, 
that employer will still have responsibilities 
for providing MSDSs to downstream cus-
tomers at the time of the first shipment and 
when the MSDS is updated. Therefore, al-
though they may not be required for the em-
ployees in the work operation, the dis-
tributor may, nevertheless, have to have 
MSDSs to satisfy other requirements of the 
rule. 


2. Identify Responsible Staff 


Hazard communication is going to be a 
continuing program in your facility. Compli-
ance with the HCS is not a ‘‘one shot deal.’’ 
In order to have a successful program, it will 
be necessary to assign responsibility for both 
the initial and ongoing activities that have 
to be undertaken to comply with the rule. In 
some cases, these activities may already be 
part of current job assignments. For exam-
ple, site supervisors are frequently respon-
sible for on-the-job training sessions. Early 
identification of the responsible employees, 
and involvement of them in the development 
of your plan of action, will result in a more 
effective program design. Evaluation of the 
effectiveness of your program will also be en-
hanced by involvement of affected employ-
ees. 


For any safety and health program, suc-
cess depends on commitment at every level 
of the organization. This is particularly true 
for hazard communication, where success re-
quires a change in behavior. This will only 
occur if employers understand the program, 
and are committed to its success, and if em-
ployees are motivated by the people pre-
senting the information to them. 


3. Identify Hazardous Chemicals in the 
Workplace. 


The standard requires a list of hazardous 
chemicals in the workplace as part of the 
written hazard communication program. The 
list will eventually serve as an inventory of 
everything for which an MSDS must be 
maintained. At this point, however, pre-
paring the list will help you complete the 
rest of the program since it will give you 
some idea of the scope of the program re-
quired for compliance in your facility. 


The best way to prepare a comprehensive 
list is to survey the workplace. Purchasing 
records may also help, and certainly employ-
ers should establish procedures to ensure 
that in the future purchasing procedures re-
sult in MSDSs being received before a mate-
rial is used in the workplace. 


The broadest possible perspective should 
be taken when doing the survey. Sometimes 
people think of ‘‘chemicals’’ as being only 


liquids in containers. The HCS covers chemi-
cals in all physical forms—liquids, solids, 
gases, vapors, fumes, and mists—whether 
they are ‘‘contained’’ or not. The hazardous 
nature of the chemical and the potential for 
exposure are the factors which determine 
whether a chemical is covered. If it’s not 
hazardous, it’s not covered. If there is no po-
tential for exposure (e.g., the chemical is in-
extricably bound and cannot be released), 
the rule does not cover the chemical. 


Look around. Identify chemicals in con-
tainers, including pipes, but also think about 
chemicals generated in the work operations. 
For example, welding fumes, dusts, and ex-
haust fumes are all sources of chemical expo-
sures. Read labels provided by suppliers for 
hazard information. Make a list of all chemi-
cals in the workplace that are potentially 
hazardous. For your own information and 
planning, you may also want to note on the 
list the location(s) of the products within the 
workplace, and an indication of the hazards 
as found on the label. This will help you as 
you prepare the rest of your program. 


Paragraph (b) of this section, scope and ap-
plication, includes exemptions for various 
chemicals or workplace situations. After 
compiling the complete list of chemicals, 
you should review paragraph (b) of this sec-
tion to determine if any of the items can be 
eliminated from the list because they are ex-
empted materials. For example, food, drugs, 
and cosmetics brought into the workplace 
for employee consumption are exempt. So 
rubbing alcohol in the first aid kit would not 
be covered. 


Once you have compiled as complete a list 
as possible of the potentially hazardous 
chemicals in the workplace, the next step is 
to determine if you have received material 
safety data sheets for all of them. Check 
your files against the inventory you have 
just compiled. If any are missing, contact 
your supplier and request one. It is a good 
idea to document these requests, either by 
copy of a letter or a note regarding tele-
phone conversations. If you have MSDSs for 
chemicals that are not on your list, figure 
out why. Maybe you don’t use the chemical 
anymore. Or maybe you missed it in your 
survey. Some suppliers do provide MSDSs for 
products that are not hazardous. These do 
not have to be maintained by you. 


You should not allow employees to use any 
chemicals for which you have not received 
an MSDS. The MSDS provides information 
you need to ensure proper protective meas-
ures are implemented prior to exposure. 


4. Preparing and Implementing a Hazard 
Communication Program 


All workplaces where employees are ex-
posed to hazardous chemicals must have a 
written plan which describes how the stand-
ard will be implemented in that facility. 
Preparation of a plan is not just a paper 
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exercise—all of the elements must be imple-
mented in the workplace in order to be in 
compliance with the rule. See paragraph (e) 
of this section for the specific requirements 
regarding written hazard communication 
programs. The only work operations which 
do not have to comply with the written plan 
requirements are laboratories and work op-
erations where employees only handle 
chemicals in sealed containers. See para-
graph (b) of this section, scope and applica-
tion, for the specific requirements for these 
two types of workplaces. 


The plan does not have to be lengthy or 
complicated. It is intended to be a blueprint 
for implementation of your program—an as-
surance that all aspects of the requirements 
have been addressed. 


Many trade associations and other profes-
sional groups have provided sample programs 
and other assistance materials to affected 
employers. These have been very helpful to 
many employers since they tend to be tai-
lored to the particular industry involved. 
You may wish to investigate whether your 
industry trade groups have developed such 
materials. 


Although such general guidance may be 
helpful, you must remember that the written 
program has to reflect what you are doing in 
your workplace. Therefore, if you use a ge-
neric program it must be adapted to address 
the facility it covers. For example, the writ-
ten plan must list the chemicals present at 
the site, indicate who is to be responsible for 
the various aspects of the program in your 
facility, and indicate where written mate-
rials will be made available to employees. 


If OSHA inspects your workplace for com-
pliance with the HCS, the OSHA compliance 
officer will ask to see your written plan at 
the outset of the inspection. In general, the 
following items will be considered in evalu-
ating your program. 


The written program must describe how 
the requirements for labels and other forms 
of warning, material safety data sheets, and 
employee information and training, are 
going to be met in your facility. The fol-
lowing discussion provides the type of infor-
mation compliance officers will be looking 
for to decide whether these elements of the 
hazard communication program have been 
properly addressed: 


A. Labels and Other Forms of Warning 


In-plant containers of hazardous chemicals 
must be labeled, tagged, or marked with the 
identity of the material and appropriate haz-
ard warnings. Chemical manufacturers, im-
porters, and distributors are required to en-
sure that every container of hazardous 
chemicals they ship is appropriately labeled 
with such information and with the name 
and address of the producer or other respon-
sible party. Employers purchasing chemicals 
can rely on the labels provided by their sup-


pliers. If the material is subsequently trans-
ferred by the employer from a labeled con-
tainer to another container, the employer 
will have to label that container unless it is 
subject to the portable container exemption. 
See paragraph (f) of this section for specific 
labeling requirements. 


The primary information to be obtained 
from an OSHA-required label is an identity 
for the material, and appropriate hazard 
warnings. The identity is any term which ap-
pears on the label, the MSDS, and the list of 
chemicals, and thus links these three sources 
of information. The identity used by the sup-
plier may be a common or trade name 
(‘‘Black Magic Formula’’), or a chemical 
name (1,1,1,-trichloroethane). The hazard 
warning is a brief statement of the haz-
ardous effects of the chemical (‘‘flammable,’’ 
‘‘causes lung damage’’). Labels frequently 
contain other information, such as pre-
cautionary measures (‘‘do not use near open 
flame’’), but this information is provided 
voluntarily and is not required by the rule. 
Labels must be legible, and prominently dis-
played. There are no specific requirements 
for size or color, or any specified text. 


With these requirements in mind, the com-
pliance officer will be looking for the fol-
lowing types of information to ensure that 
labeling will be properly implemented in 
your facility: 


1. Designation of person(s) responsible for 
ensuring labeling of in-plant containers; 


2. Designation of person(s) responsible for 
ensuring labeling of any shipped containers; 


3. Description of labeling system(s) used; 
4. Description of written alternatives to la-


beling of in-plant containers (if used); and, 
5. Procedures to review and update label 


information when necessary. 
Employers that are purchasing and using 


hazardous chemicals—rather than producing 
or distributing them—will primarily be con-
cerned with ensuring that every purchased 
container is labeled. If materials are trans-
ferred into other containers, the employer 
must ensure that these are labeled as well, 
unless they fall under the portable container 
exemption (paragraph (f)(7) of this section). 
In terms of labeling systems, you can simply 
choose to use the labels provided by your 
suppliers on the containers. These will gen-
erally be verbal text labels, and do not usu-
ally include numerical rating systems or 
symbols that require special training. The 
most important thing to remember is that 
this is a continuing duty—all in-plant con-
tainers of hazardous chemicals must always 
be labeled. Therefore, it is important to des-
ignate someone to be responsible for ensur-
ing that the labels are maintained as re-
quired on the containers in your facility, and 
that newly purchased materials are checked 
for labels prior to use. 
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B. Material Safety Data Sheets 


Chemical manufacturers and importers are 
required to obtain or develop a material 
safety data sheet for each hazardous chem-
ical they produce or import. Distributors are 
responsible for ensuring that their customers 
are provided a copy of these MSDSs. Employ-
ers must have an MSDS for each hazardous 
chemical which they use. Employers may 
rely on the information received from their 
suppliers. The specific requirements for ma-
terial safety data sheets are in paragraph (g) 
of this section. 


There is no specified format for the MSDS 
under the rule, although there are specific 
information requirements. OSHA has devel-
oped a non-mandatory format, OSHA Form 
174, which may be used by chemical manu-
facturers and importers to comply with the 
rule. The MSDS must be in English. You are 
entitled to receive from your supplier a data 
sheet which includes all of the information 
required under the rule. If you do not receive 
one automatically, you should request one. 
If you receive one that is obviously inad-
equate, with, for example, blank spaces that 
are not completed, you should request an ap-
propriately completed one. If your request 
for a data sheet or for a corrected data sheet 
does not produce the information needed, 
you should contact your local OSHA Area 
Office for assistance in obtaining the MSDS. 


The role of MSDSs under the rule is to pro-
vide detailed information on each hazardous 
chemical, including its potential hazardous 
effects, its physical and chemical character-
istics, and recommendations for appropriate 
protective measures. This information 
should be useful to you as the employer re-
sponsible for designing protective programs, 
as well as to the workers. If you are not fa-
miliar with material safety data sheets and 
with chemical terminology, you may need to 
learn to use them yourself. A glossary of 
MSDS terms may be helpful in this regard. 
Generally speaking, most employers using 
hazardous chemicals will primarily be con-
cerned with MSDS information regarding 
hazardous effects and recommended protec-
tive measures. Focus on the sections of the 
MSDS that are applicable to your situation. 


MSDSs must be readily accessible to em-
ployees when they are in their work areas 
during their workshifts. This may be accom-
plished in many different ways. You must de-
cide what is appropriate for your particular 
workplace. Some employers keep the MSDSs 
in a binder in a central location (e.g., in the 
pick-up truck on a construction site). Oth-
ers, particularly in workplaces with large 
numbers of chemicals, computerize the infor-
mation and provide access through termi-
nals. As long as employees can get the infor-
mation when they need it, any approach may 
be used. The employees must have access to 
the MSDSs themselves—simply having a sys-


tem where the information can be read to 
them over the phone is only permitted under 
the mobile worksite provision, paragraph 
(g)(9) of this section, when employees must 
travel between workplaces during the shift. 
In this situation, they have access to the 
MSDSs prior to leaving the primary work-
site, and when they return, so the telephone 
system is simply an emergency arrangement. 


In order to ensure that you have a current 
MSDS for each chemical in the plant as re-
quired, and that employee access is provided, 
the compliance officers will be looking for 
the following types of information in your 
written program: 


1. Designation of person(s) responsible for 
obtaining and maintaining the MSDSs; 


2. How such sheets are to be maintained in 
the workplace (e.g., in notebooks in the work 
area(s) or in a computer with terminal ac-
cess), and how employees can obtain access 
to them when they are in their work area 
during the work shift; 


3. Procedures to follow when the MSDS is 
not received at the time of the first ship-
ment; 


4. For producers, procedures to update the 
MSDS when new and significant health in-
formation is found; and, 


5. Description of alternatives to actual 
data sheets in the workplace, if used. 


For employers using hazardous chemicals, 
the most important aspect of the written 
program in terms of MSDSs is to ensure that 
someone is responsible for obtaining and 
maintaining the MSDSs for every hazardous 
chemical in the workplace. The list of haz-
ardous chemicals required to be maintained 
as part of the written program will serve as 
an inventory. As new chemicals are pur-
chased, the list should be updated. Many 
companies have found it convenient to in-
clude on their purchase orders the name and 
address of the person designated in their 
company to receive MSDSs. 


C. Employee Information and Training 


Each employee who may be ‘‘exposed’’ to 
hazardous chemicals when working must be 
provided information and trained prior to 
initial assignment to work with a hazardous 
chemical, and whenever the hazard changes. 
‘‘Exposure’’ or ‘‘exposed’’ under the rule 
means that ‘‘an employee is subjected to a 
hazardous chemical in the course of employ-
ment through any route of entry (inhalation, 
ingestion, skin contact or absorption, etc.) 
and includes potential (e.g., accidental or 
possible) exposure.’’ See paragraph (h) of this 
section for specific requirements. Informa-
tion and training may be done either by indi-
vidual chemical, or by categories of hazards 
(such as flammability or carcinogenicity). If 
there are only a few chemicals in the work-
place, then you may want to discuss each 
one individually. Where there are large num-
bers of chemicals, or the chemicals change 
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frequently, you will probably want to train 
generally based on the hazard categories 
(e.g., flammable liquids, corrosive materials, 
carcinogens). Employees will have access to 
the substance-specific information on the la-
bels and MSDSs. 


Information and training is a critical part 
of the hazard communication program. Infor-
mation regarding hazards and protective 
measures are provided to workers through 
written labels and material safety data 
sheets. However, through effective informa-
tion and training, workers will learn to read 
and understand such information, determine 
how it can be obtained and used in their own 
workplaces, and understand the risks of ex-
posure to the chemicals in their workplaces 
as well as the ways to protect themselves. A 
properly conducted training program will en-
sure comprehension and understanding. It is 
not sufficient to either just read material to 
the workers, or simply hand them material 
to read. You want to create a climate where 
workers feel free to ask questions. This will 
help you to ensure that the information is 
understood. You must always remember that 
the underlying purpose of the HCS is to re-
duce the incidence of chemical source ill-
nesses and injuries. This will be accom-
plished by modifying behavior through the 
provision of hazard information and informa-
tion about protective measures. If your pro-
gram works, you and your workers will bet-
ter understand the chemical hazards within 
the workplace. The procedures you establish 
regarding, for example, purchasing, storage, 
and handling of these chemicals will im-
prove, and thereby reduce the risks posed to 
employees exposed to the chemical hazards 
involved. Furthermore, your workers’ com-
prehension will also be increased, and proper 
work practices will be followed in your work-
place. 


If you are going to do the training your-
self, you will have to understand the mate-
rial and be prepared to motivate the workers 
to learn. This is not always an easy task, but 
the benefits are worth the effort. More infor-
mation regarding appropriate training can 
be found in OSHA Publication No. 2254 which 
contains voluntary training guidelines pre-
pared by OSHA’s Training Institute. A copy 
of this document is available from OSHA’s 
Publications Office at (202) 219–4667. 


In reviewing your written program with re-
gard to information and training, the fol-
lowing items need to be considered: 


1. Designation of person(s) responsible for 
conducting training; 


2. Format of the program to be used 
(audiovisuals, classroom instruction, etc.); 


3. Elements of the training program 
(should be consistent with the elements in 
paragraph (h) of this section); and, 


4. Procedure to train new employees at the 
time of their initial assignment to work with 
a hazardous chemical, and to train employ-


ees when a new hazard is introduced into the 
workplace. 


The written program should provide 
enough details about the employer’s plans in 
this area to assess whether or not a good 
faith effort is being made to train employ-
ees. OSHA does not expect that every worker 
will be able to recite all of the information 
about each chemical in the workplace. In 
general, the most important aspects of train-
ing under the HCS are to ensure that em-
ployees are aware that they are exposed to 
hazardous chemicals, that they know how to 
read and use labels and material safety data 
sheets, and that, as a consequence of learn-
ing this information, they are following the 
appropriate protective measures established 
by the employer. OSHA compliance officers 
will be talking to employees to determine if 
they have received training, if they know 
they are exposed to hazardous chemicals, 
and if they know where to obtain substance-
specific information on labels and MSDSs. 


The rule does not require employers to 
maintain records of employee training, but 
many employers choose to do so. This may 
help you monitor your own program to en-
sure that all employees are appropriately 
trained. If you already have a training pro-
gram, you may simply have to supplement it 
with whatever additional information is re-
quired under the HCS. For example, con-
struction employers that are already in com-
pliance with the construction training stand-
ard (29 CFR 1926.21) will have little extra 
training to do. 


An employer can provide employees infor-
mation and training through whatever 
means are found appropriate and protective. 
Although there would always have to be 
some training on-site (such as informing em-
ployees of the location and availability of 
the written program and MSDSs), employee 
training may be satisfied in part by general 
training about the requirements of the HCS 
and about chemical hazards on the job which 
is provided by, for example, trade associa-
tions, unions, colleges, and professional 
schools. In addition, previous training, edu-
cation and experience of a worker may re-
lieve the employer of some of the burdens of 
informing and training that worker. Regard-
less of the method relied upon, however, the 
employer is always ultimately responsible 
for ensuring that employees are adequately 
trained. If the compliance officer finds that 
the training is deficient, the employer will 
be cited for the deficiency regardless of who 
actually provided the training on behalf of 
the employer. 


D. Other Requirements 


In addition to these specific items, compli-
ance officers will also be asking the fol-
lowing questions in assessing the adequacy 
of the program: 
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Does a list of the hazardous chemicals 
exist in each work area or at a central loca-
tion? 


Are methods the employer will use to in-
form employees of the hazards of non-routine 
tasks outlined? 


Are employees informed of the hazards as-
sociated with chemicals contained in 
unlabeled pipes in their work areas? 


On multi-employer worksites, has the em-
ployer provided other employers with infor-
mation about labeling systems and pre-
cautionary measures where the other em-
ployers have employees exposed to the ini-
tial employer’s chemicals? 


Is the written program made available to 
employees and their designated representa-
tives? 


If your program adequately addresses the 
means of communicating information to em-
ployees in your workplace, and provides an-
swers to the basic questions outlined above, 
it will be found to be in compliance with the 
rule. 


5. Checklist for Compliance 


The following checklist will help to ensure 
you are in compliance with the rule: 
Obtained a copy of the rule. llll


Read and understood the requirements. 
llll


Assigned responsibility for tasks. llll


Prepared an inventory of chemicals. llll


Ensured containers are labeled. llll


Obtained MSDS for each chemical. llll


Prepared written program. llll


Made MSDSs available to workers. llll


Conducted training of workers. llll


Established procedures to maintain current 
program. llll


Established procedures to evaluate effective-
ness. llll


6. Further Assistance 


If you have a question regarding compli-
ance with the HCS, you should contact your 
local OSHA Area Office for assistance. In ad-
dition, each OSHA Regional Office has a Haz-
ard Communication Coordinator who can an-
swer your questions. Free consultation serv-
ices are also available to assist employers, 
and information regarding these services can 
be obtained through the Area and Regional 
offices as well. 


The telephone number for the OSHA office 
closest to you should be listed in your local 
telephone directory. If you are not able to 
obtain this information, you may contact 
OSHA’s Office of Information and Consumer 
Affairs at (202) 219–8151 for further assistance 
in identifying the appropriate contacts.


[59 FR 6170, Feb. 9, 1994, as amended at 59 FR 
17479, Apr. 13, 1994; 59 FR 65948, Dec. 22, 1994; 
61 FR 9245, Mar. 7. 1996]


§1910.1201 Retention of DOT mark-
ings, placards and labels. 


(a) Any employer who receives a 
package of hazardous material which is 
required to be marked, labeled or plac-
arded in accordance with the U. S. De-
partment of Transportation’s Haz-
ardous Materials Regulations (49 CFR 
Parts 171 through 180) shall retain 
those markings, labels and placards on 
the package until the packaging is suf-
ficiently cleaned of residue and purged 
of vapors to remove any potential haz-
ards. 


(b) Any employer who receives a 
freight container, rail freight car, 
motor vehicle, or transport vehicle 
that is required to be marked or plac-
arded in accordance with the Haz-
ardous Materials Regulations shall re-
tain those markings and placards on 
the freight container, rail freight car, 
motor vehicle or transport vehicle 
until the hazardous materials which re-
quire the marking or placarding are 
sufficiently removed to prevent any po-
tential hazards. 


(c) Markings, placards and labels 
shall be maintained in a manner that 
ensures that they are readily visible. 


(d) For non-bulk packages which will 
not be reshipped, the provisions of this 
section are met if a label or other ac-
ceptable marking is affixed in accord-
ance with the Hazard Communication 
Standard (29 CFR 1910.1200). 


(e) For the purposes of this section, 
the term ‘‘hazardous material’’ and 
any other terms not defined in this sec-
tion have the same definition as in the 
Hazardous Materials Regulations (49 
CFR Parts 171 through 180). 


[59 FR 36700, July 19, 1994]


§ 1910.1450 Occupational exposure to 
hazardous chemicals in labora-
tories. 


(a) Scope and application. (1) This sec-
tion shall apply to all employers en-
gaged in the laboratory use of haz-
ardous chemicals as defined below. 


(2) Where this section applies, it shall 
supersede, for laboratories, the require-
ments of all other OSHA health stand-
ards in 29 CFR part 1910, subpart Z, ex-
cept as follows: 
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Readiness Review  
Activity Approval Form


 
Activity Number 


 New Activity  
 5-Year Review  
 New Hazard      Last Reviewed 


Part 1: Activity Identification Information.  (completed by Activity Supervisor / Group Leader)  
Please complete and send this form with the Hazard Identification Checklist, Hazard 
Management Statement and other supporting documentation to ESH&A in G40 TASF. 


 
Activity Title:   Room:  Bldg:  
 
Activity Supervisor:   Phone:    
 
Office Address:   E-mail:   
 
Please provide a brief description of your proposed activity:  
 
 
 
I have reviewed the hazards identified and approve this activity. 
  Employee #:   Date:  


Group/Section Leader  
  Employee #:   Date:  


Program Director/Dept. Manager     
   


 
Reviewed by: SC/SR


 Employee #: 
  


 Date: 
  


Part 2: Developmental Approval (completed by ESH&A)   
ESH&A will review the activity before acquisition, fabrication, or testing.  ESH&A will 
categorize the activity as a Hazard Level II, or III according to the types of hazards and 
level or risks associated with the activity. 


 
Safety Review Facilitator:  ESH&A Hazard Level:  
ESH&A Lead Specialist:  Test Plan Date:  
   
Approved by:   
  Employee #:   Date:  
ESH&A Lead Specialist 
    
Hazard Level Concurrence:  Date:  


 SRC Facilitator 


Part 3: Operational Approval Recommendation (completed by ESH&A)   
Approval is required before operation of an activity rated ESH&A Hazard Level II, III.  
Signature by the ESH&A Lead Specialist recommends operational approval to the SRC. 


 
Confirmed: SOP:   Training:   WSS:    
 
Recommended by:      
 Employee #:   Date:  
  


Part 4: Operational Approval (completed by Safety Review Committee) 
 
SRC Approval Signature:      
 Employee #:   Date:  
  


Form 10200.004 Readiness Review Activity Approval Form 
January 20, 2004  Revision 17 
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CHAPTER 110  
HAZARDOUS CHEMICAL RISKS RIGHT TO KNOW-  


GENERAL PROVISIONS  
[Prior to 9/24/86, see Labor, Bureau of[530]]  


[Prior to 10/21/98, see 347-Ch 110]  
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HAZARDOUS CHEMICAL RISKS RIGHT TO KNOW-/875-110.1(88,89B) Purpose, scope and 
application. 


875-110.1(88,89B) Purpose, scope and application.  
110.1(1)     Purpose. The purpose of Chapters 110, 120, 130, and 140 is to implement Iowa Code 


chapter 89B . The rules in Chapter 110 are to ensure that the hazards of all chemicals produced or 
imported are evaluated and that the information is transmitted to affected employers. This chapter is 
enforced under Iowa Code chapters 88 and 89B .  


Chapter 120 provides that information concerning chemical hazards is transmitted to affected 
employers and employees. This transmittal of information is to be accomplished by means of 
comprehensive hazard communication programs, which are to include container labeling and other forms 
of warning, material safety data sheets, and employee training. This chapter is enforceable under Iowa 
Code chapter 88 .  


Chapter 130 addresses the procedures for the public to gain access to information on hazardous 
chemicals used in the community, the administrative procedures to determine the extent of the 
information required to be presented, and the actions to compel the release of the information when the 
employer does not voluntarily release the information.  


Chapter 140 addresses the procedures by which an employer submits information to the local fire 
department on the hazardous chemicals at the employer's workplace.  


110.1(2)     Scope, application, and exemptions . These chapters require chemical manufacturers or 
importers to assess the hazards of chemicals which they produce or import, and all employers, except 
those exempted in subrule 110.1 (3), to provide information to their employees about the hazardous 
chemicals to which they are exposed, by means of a hazard communication program, labels and other 
forms of warning, material safety data sheets, and information and training. In addition, this section 
requires distributors to transmit the required information to employers. These rules apply to any chemical 
which is known to be present in the workplace so that employees may be exposed under normal 
conditions of use or in a foreseeable emergency.  


110.1(3)     Exemption of employers-laboratories. These rules apply to laboratories only as follows:  
a.     Employers shall ensure that labels on incoming containers of hazardous chemicals are not 


removed or defaced;  
b.     Employers shall maintain any material safety data sheets that are received with incoming 


shipments of hazardous chemicals, and ensure that they are readily accessible to laboratory employees; 
and  


c.     Employers shall ensure that laboratory employees are apprised of the hazards of chemicals in their 
workplaces in accordance with rule 875-120.6 (88,89B).  


110.1(4)     Exemption of employers-minimal exposure operations. In working operations where 
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employees only handle chemicals in sealed containers which are not opened under normal conditions 
of use (such as are found in marine cargo handling, warehousing, or retail sales), 875-Chapters 110 and 
120 apply to these operations only as follows:  


a.     Employers shall ensure that labels on incoming containers of hazardous chemicals are not 
removed or defaced;  


b.     Employers shall maintain copies of any material safety data sheets that are received with incoming 
shipments of the sealed containers of hazardous chemicals, shall obtain a material safety data sheet for 
sealed containers of hazardous chemicals received without a material safety data sheet if an employee 
requests the material safety data sheet, and shall ensure that the material safety data sheets are readily 
accessible during each work shift to employees when they are in their work area(s); and  


c.     Employers shall ensure that employees are provided with information and training in accordance 
with rule 875-120.6 (88,89B) except for the location and availability of the written hazard communication 
program under paragraph 120.6(1) "c," to the extent necessary to protect them in the event of a spill or 
leak of a hazardous chemical from a sealed container.  


110.1(5)     Exemptions. This chapter and 875-Chapter 120 do not require labeling of the following 
chemicals:  


a.     Any pesticide as defined in the Federal Insecticide, Fungicide, and Rodenticide Act (7 U.S.C. 136 
et seq.), when subject to the labeling requirements of the Act and labeling regulations issued under that 
Act by the Environmental Protection Agency;  


b.     Any food, food additive, color additive, drug, cosmetic, or medical or veterinary device, including 
materials intended for use as ingredients in such products (e.g., flavors and fragrances), as defined in the 
Federal Food, Drug, and Cosmetic Act (21 U.S.C. 301 et seq.) and regulations issued under that Act, 
when they are subject to the labeling requirements of that Act and labeling regulations issued under that 
Act by the Food and Drug Administration;  


c.     Any distilled spirits (beverage alcohols), wine, or malt beverage intended for nonindustrial use, as 
defined in the Federal Alcohol Administration Act (27 U.S.C. 201 et seq.) and regulation issued under 
that Act, when subject to the labeling requirements of that Act and labeling regulations issued under that 
Act by the Bureau of Alcohol, Tobacco, and Firearms; and  


d.     Any consumer product or hazardous substance as defined in the Consumer Product Safety Act (15 
U.S.C. 2051 et seq.) and Federal Hazardous Substances Act (15 U.S.C. 1261 et seq.) respectively, when 
subject to a consumer product safety standard or labeling requirement of those Acts, or regulations issued 
under those Acts by the Consumer Product Safety Commission.  


e.     These rules do not apply to:  
1.     Any hazardous waste as defined by the Solid Waste Disposal Act, as amended by the Resource 


Conservation and Recovery Act of 1976, as amended (42 U.S.C. 6901 et seq.), when subject to 
regulations issued under that Act by the Environmental Protection Agency;  


2.     Tobacco or tobacco products;  
3.     Wood or wood products;  
4.     Articles;  
5.     Foods, drugs, or cosmetics intended for personal consumption by employees while in the 


workplace;  
6.     Any consumer product or hazardous substance, as those terms are defined in the Consumer 


Product Safety Act (15 U.S.C. 2051 et seq.) and Federal Hazardous Substances Act (15 U.S.C. 1261 et 
seq.) respectively, where the employer can demonstrate it is used in the workplace in the same manner as 
normal consumer use, and which use results in a duration and frequency of exposure which is not greater 
than exposure experienced by consumers; and  


7.     Any drug, as that term is defined in the Federal Food, Drug, and Cosmetic Act (21 U.S.C. 301 et 
seq.), when it is in solid, final form for direct administration to the patient (i.e., tablets or pills).  


This rule is intended to implement Iowa Code subsections 89B.4 (1) and 89B.8 (5).  
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Administrative Code/IOWA ADMINISTRATIVE CODE/LABOR SERVICES DIVISION[875]/CHAPTER 110 
HAZARDOUS CHEMICAL RISKS RIGHT TO KNOW-/875-110.2(88,89B) Definitions. 


875-110.2(88,89B) Definitions.  
"Act" means the hazardous chemical risk right to know Act, Iowa Code chapter 455D .  
"Appeal board" means the employment appeal board created under Iowa Code section 10A.601 .  
"Article" means a manufactured item:  
1.     Which is formed to a specific shape or design during manufacture;  
2.     Which has end use function(s) dependent in whole or in part upon its shape or design during end 


use; and  
3.     Which does not release, or otherwise result in exposure to, a hazardous chemical under normal 


conditions of use.  
"Chemical" means any element, chemical compound, or mixture of elements or compounds.  
"Chemical manufacturer" means an employer with a workplace where chemical(s) are produced for use 


or distribution.  
"Chemical name" means the scientific designation of a chemical in accordance with the nomenclature 


system developed by the International Union of Pure and Applied Chemistry (IUPAC) or the Chemical 
Abstracts Service (CAS) rules of nomenclature, or name which will clearly identify the chemical for the 
purpose of conducting a hazard evaluation.  


"Combustible liquid" means any liquid having a flash point at or above 100 ° F (37.8 ° C), but below 
200 ° F (93.3 ° C), except any mixture having components with flash points of 200 ° F (93.3 ° C), or 
higher, the total volume of which makes up 99 percent or more of the total volume of the mixture.  


"Commissioner" means the labor commissioner or designee.  
"Common name" means any designation or identification such as code name, code number, trade 


name, brand name or generic name used to identify a chemical other than by chemical name.  
"Compressed gas" means:  
1.     A gas or mixture of gases having, in a container, an absolute pressure exceeding 40 psi at 70 ° F 


(21.1 ° C);  
2.     A gas or mixture of gases having, in a container, an absolute pressure exceeding 104 psi at 130 ° F 


(54.4 ° C) regardless of the pressure at 70 ° F (21.1 ° C); or  
3.     A liquid having a vapor pressure exceeding 40 psi at 100 ° F (37.8 ° C) as determined by ASTM 


D-323-72.  
"Container" means any bag, barrel, bottle, box, can, cylinder, drum, reaction vessel, storage tank, or the 


like that contains a hazardous chemical. For purposes of 875-Chapters 110 , 120 , 130 , and 140 , pipes or 
piping systems, and engines, fuel tanks, or other operating systems in a vehicle, are not considered to be 
containers.  


"Designated representative" means an individual or organization to whom an employee gives written 
authorization to exercise such employee's rights under 875-Chapter 120 . A recognized or certified 
collective bargaining agent shall be treated automatically as a designated representative without regard to 
written employee authorization.  


"Distributor" means a business, other than a chemical manufacturer or importer, which supplies 
hazardous chemicals to other distributors or to employers.  


"Division" means the division of labor services of the department of workforce development.  
"Emergency response department" means any governmental department which might be reasonably 


expected to be required to respond to an emergency involving a hazardous chemical, including, but not 
limited to, local fire, police, medical rescue, disaster, and public health departments.  


"Employee" means an individual employed by an employer in a workplace in this state who may be 
exposed to hazardous chemicals under normal operating conditions or foreseeable emergencies. Workers 
such as office workers or bank tellers who encounter hazardous chemicals only in nonrecurring, isolated 
instances are not covered.  


"Employer" means a person engaged in a business in this state where chemicals are either used, 
distributed, or produced for use or distribution including a contractor or subcontractor.  


"Explosive" means a chemical that causes a sudden, almost instantaneous release of pressure, gas, and 
heat when subjected to sudden shock, pressure, or high temperature.  


"Exposure" or "exposed" means that an employee is subjected to a hazardous chemical in the course of 
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employment through any route of entry (inhalation, ingestion, skin contact or absorption, etc.), and 
includes potential (e.g., accidental or possible) exposure.  


"Flammable" means a chemical that falls into one of the following categories:  
1.     "Aerosol, flammable" means an aerosol that, when tested by the method described in 16 CFR 


1500.45 (1985), yields a flame projection exceeding 18 inches at full valve opening, or a flashback (a 
flame extending back to the valve) at any degree of valve opening;  


2.     "Gas, flammable" means:  
A gas that, at ambient temperature and pressure, forms a flammable mixture with air at a concentration 


of 13 percent by volume or less; or  
A gas that, at ambient temperature and pressure, forms a range of flammable mixtures with air wider 


than 12 percent of volume, regardless of the lower limit;  
3.     "Liquid, flammable" means any liquid having a flash point below 100 ° F (37.8 ° C), except any 


mixture having components with flash points of 100 ° F (37.8 ° C) or higher, the total of which make up 
99 percent or more of the total volume of the mixture.  


4.     "Solid, flammable" means a solid, other than a blasting agent or explosive as defined in subsection 
29 CFR 1910.109(a) (1984), that is liable to cause fire through friction, absorption of moisture, 
spontaneous chemical change, or retained heat from manufacturing or processing, or which can be ignited 
readily and when ignited burns so vigorously and persistently as to create a serious hazard. A chemical 
shall be considered to be a flammable solid if, when tested by the method described in 16 CFR 1500.44 
(1985), it ignites and burns with a self-sustained flame at a rate greater than 1/10 inch per second along its 
major axis.  


"Flashpoint" means the minimum temperature at which a liquid gives off a vapor in sufficient 
concentration to ignite when tested as follows:  


1.     Tagliabue Closed Tester (see American National Standard Method of Test for Flash Point by Tag 
Closed Tester, ASTM D 56-82) for liquids with a viscosity of less than 45 Saybolt Universal Seconds 
(SUS) at 100 ° F (37.8 ° C), that do not contain suspended solids and do not have a tendency to form a 
surface film under test; or  


2.     Pensky-Martens Closed Tester (see American National Standard Method of Test for Flash Point 
by Pensky-Martens Closed Tester, ASTM D 93-85) for liquids with a viscosity equal to or greater than 45 
SUS at 100 ° F (37.8 ° C), or that contain suspended solids, or that have a tendency to form a surface film 
under test; or  


3.     Setaflash Closed Tester (see American National Standard Method of Test for Flash Point by 
Setaflash Closed Tester ASTM D 3278-82E1).  


Organic peroxides, which undergo autoaccelerating thermal decomposition, are excluded from any of 
the flash point determination methods specified above.  


"Foreseeable emergency" means any potential occurrence such as, but not limited to, equipment 
failure, rupture of containers, or failure of control equipment which could result in an uncontrolled release 
of a hazardous chemical into the workplace.  


"Hazard warning" means any words, pictures, symbols, or combination thereof appearing on a label or 
other appropriate form of warning which conveys the hazard(s) of the chemical(s) in the container(s).  


"Hazardous chemical" means any chemical which is a physical hazard or a health hazard.  
"Health hazard" means a chemical for which there is statistically significant evidence based on at least 


one study conducted in accordance with established scientific principles that acute or chronic health 
effects may occur in exposed employees. The term "health hazard" includes chemicals which are 
carcinogens, toxic or highly toxic agents, reproductive toxins, irritants, corrosives, sensitizers,hepatoxins, 
nephrotoxins, neurotoxins, agents which act on hematopoietic system, and agents which damage the 
lungs, skin, eyes, or mucous membranes. Appendix A (available from the division) provides further 
definitions and explanations of the scope of health hazards covered by this rule, and Appendix B 
(available from the division) describes the criteria to be used to determine whether or not a chemical is to 
be considered hazardous for purposes of this chapter.  


"Identity" means any chemical or common name which is indicated on the material safety data sheet 
(MSDS) for the chemical. The identity used shall permit cross-references to be made among the required 
list of hazardous chemicals, the label and the MSDS.  


"Immediate use" means that the hazardous chemical will be under the control of and used only by the 
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person who transfers it from a labeled container and only within the work shift in which it is 
transferred.  


"Importer" means the first business with employees within the Customs Territory of the United States 
which receives hazardous chemicals produced in other countries for the purpose of supplying them to 
distributors or employers within the United States.  


"Information in sufficient specificity" means a list of hazardous chemicals which are consistently 
generated by, used by, stored at, or transported from the employer's facility. A form is not specified. The 
information shall be submitted on an 8 1/2 ″ by 11 ″ page and shall include:  


1.     Name of the employer;  
2.     Name of contact person of the employer;  
3.     Mailing address of the employer;  
4.     Address of the establishment for which the information is provided; and  
5.     A list of the chemicals which includes:  
       a .     Identity of the hazardous chemical;  
       b .     NFPA numerical hazard rating in health, flammability, and reactivity as well as any 


information which constitutes a special hazard pursuant to NFPA 704-1980, chapter 5, for each listed 
chemical; and  


       c .     Any other special hazard information from the material safety data sheets which may be 
relevant.  


If the fire department is unable to tour the facility annually due to limits by the fire department or 
employer, the fire chief shall be provided upon request with the following:  


1.     A plane view scale diagram which shows the permanent location of each hazardous chemical 
within the employer's facility, as well as easily recognizable reference points such as doorways, stairs, 
and windows; and  


2.     A copy of requested material safety data sheets.  
"Interested person" means any person who is requesting information from an employer, but does not 


include an employee of that employer.  
"Label" means any written, printed, or graphic material displayed on or affixed to containers of 


hazardous chemicals.  
"Material safety data sheet (MSDS)" means written or printed material concerning a hazardous 


chemical which is prepared in accordance with rule 875-120.5 (88,89B).  
"Mixture" means any combination of two or more chemicals if the combination is not, in whole or in 


part, the result of a chemical reaction.  
"Organic peroxide" means an organic compound that contains the bivalent-O-O-structure and which 


may be considered to be a structural derivative of hydrogen peroxide where one or both of the hydrogen 
atoms has been replaced by an organic radical.  


"Oxidizer" means a chemical other than a blasting agent or explosive as defined in 875-10.20 (88), 
specifically 29 CFR 1910.109(a)(1985), that initiates or promotes combustion in other materials thereby 
causing fire either of itself or through the release of oxygen or other gases.  


"Permanently stored hazardous material" means a substance that is located in an area designated by the 
employer or located in an area which is established through common use and practice as being the 
location where the hazardous chemical is stored or can be obtained.  


"Physical hazard" means a chemical for which there is scientifically valid evidence that it is a 
combustible liquid, a compressed gas, explosive, flammable, an organic peroxide, an oxidizer, 
pyrophoric, unstable (reactive) or water-reactive.  


"Produce" means to manufacture, process, formulate, or repackage.  
"Pyrophoric" means a chemical that will ignite spontaneously in air at a temperature of 130 ° F (54.4 ° 


C) or below.  
"Responsible party" means someone who can provide additional information on the hazardous 


chemical and appropriate emergency procedures, if necessary. A chemical manufacturer or importer shall 
be deemed a responsible party.  


"Specific chemical identity" means the chemical name, Chemical Abstracts Service (CAS) Registry 
Number, or any other information that reveals the precise chemical designation of the substance.  


"Trade secret" means any confidential formula, pattern, process, device, information or compilation of 
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information that is used in an employer's business, and that gives the employer an opportunity to obtain 
an advantage over competitors who do not know or use it. Appendix D (available from the division) sets 
out the criteria to be used in evaluating trade secrets.  


"Unstable (reactive)" means a chemical which in the pure state, or as produced or transported, will 
vigorously polymerize, decompose, condense, or will become self-reactive under conditions of shocks, 
pressure, or temperature.  


"Use" means to package, handle, react, or transfer.  
"Water-reactive" means a chemical that reacts with water to release a gas that is either flammable or 


presents a health hazard.  
"Work area" means a room or defined space in a workplace where hazardous chemicals are produced 


or used, and where employees are present.  
"Workplace" means an establishment, job site, or project, at one geographical location containing one 


or more work areas.  
This rule is intended to implement Iowa Code sections 89B.4 and 89B.8 .  
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Source: 
Administrative Code/IOWA ADMINISTRATIVE CODE/LABOR SERVICES DIVISION[875]/CHAPTER 110 
HAZARDOUS CHEMICAL RISKS RIGHT TO KNOW-/875-110.3(88,89B) Hazard determination. 


875-110.3(88,89B) Hazard determination.  
110.3(1)     Chemical manufacturers and importers shall evaluate chemicals produced in their 


workplaces or imported by them to determine if they are hazardous. Employers are not required to 
evaluate chemicals unless they choose not to rely on the evaluation performed by the chemical 
manufacturer or importer for the chemical to satisfy this requirement. Employers who mix or otherwise 
combine chemicals are chemical manufacturers of that resultant chemical.  


110.3(2)     Chemical manufacturers, importers, or employers evaluating chemicals shall identify and 
consider the available scientific evidence concerning the hazards. For health hazards, evidence which is 
statistically significant and which is based on at least one positive study conducted in accordance with 
established scientific principles is considered to be sufficient to establish a hazardous effect if the results 
of the study meet the definitions of health hazards in rule 110.2 (88,89B). Appendix A (available from the 
division) shall be consulted for the scope of health hazards covered, and Appendix B (available from the 
division) shall be consulted for the criteria to be followed with respect to the completeness of the 
evaluation, and the data to be reported.  


110.3(3)     The chemical manufacturer, importer, or employer evaluating chemicals shall treat the 
following sources as establishing that the chemicals listed in them are hazardous:  


a.     29 CFR Part 1910, Subpart Z, (1986) Toxic and Hazardous Substances, Occupational Safety and 
Health Administration (OSHA); or  


b.     "Threshold Limit Values for Chemical Substances and Physical Agents in the Work 
Environment," American Conference of Government Industrial Hygienists (ACGIH) (1986).  


The chemical manufacturer, importer, or employer is still responsible for evaluating the hazards 
associated with the chemicals in these source lists in accordance with the requirements of this chapter.  


110.3(4)     Chemical manufacturers, importers, and employers evaluating chemicals shall treat the 
following sources as establishing that a chemical is a carcinogen or potential carcinogen for hazard 
communication purposes:  


a.     National Toxicology Program (NTP), "Annual Report on Carcinogens" (1982);  
b.     International Agency for Research on Cancer (IARC) Monographs (1982); or  
c.     29 CFR Part 1910, Subpart Z, (1986) Toxic and Hazardous Substances, Occupational Safety and 


Health Administration.  
N OTE- The "Registry of Toxic Effects of Chemical Substances" published by the National Institute for 


Occupational Safety and Health indicates whether a chemical has been found by NTP or IARC to be a 
potential carcinogen. The original document referenced in RTECS must be consulted in all instances. 
RTECS should be regarded as a locator document only.  
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110.3(5)     The chemical manufacturer, importer, or employer evaluating chemicals shall determine the 
hazards of mixtures of chemicals as follows:  


a.     If a mixture has been tested as a whole to determine its hazards, results of the testing shall be used 
to determine whether the mixture is hazardous;  


b.     If a mixture has not been tested as a whole to determine whether the mixture is a health hazard, 
the mixture shall be assumed to present the same health hazards as do the components which comprise 1 
percent (by weight or volume) or greater of the mixture, except that the mixture shall be assumed to 
present a carcinogenic hazard if it contains a component in concentrations of 0.1 percent or greater which 
is considered to be a carcinogen under subrule 110.3 (4);  


c.     If a mixture has not been tested as a whole to determine whether the mixture is a physical hazard, 
the chemical manufacturer, importer, or employer may use whatever scientifically valid data is available 
to evaluate the physical hazard potential of the mixture; and  


d.     If the chemical manufacturers, importers, or employers have evidence to indicate that a 
component present in the mixture in concentrations of less than 1 percent (or in the case of carcinogens, 
less than 0.1 percent) could be released in concentrations which would exceed an established division 
(OSHA) permissible exposure limit or ACGIH Threshold Limit Value (1985-1986), or could present a 
health hazard to employees in those concentrations, the mixture shall be assumed to present the same 
hazard.  


110.3(6)     Chemical manufacturers, importers, or employers evaluating chemicals shall describe in 
writing the procedures they use to determine the hazards of the chemical they evaluate. The procedures 
shall be made available as specified in 875-subrule 120.2 (2).  
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Source: 
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875-110.4(88,89B) Labels and other forms of warning.  
110.4(1)     The chemical manufacturer, importer, or distributor shall ensure that each container of 


hazardous chemicals leaving the workplace is labeled, tagged, or marked with the following information:  
a.     Identity of the hazardous chemical(s);  
b.     Appropriate hazard warnings; and  
c.     Name and address of the chemical manufacturer, importer, or other responsible party.  
110.4(2)     For solid metal (such as a steel beam or a metal casting) that is not exempted as an article 


due to its downstream use, the required label may be transmitted to the customer at the time of the initial 
shipment, and need not be included with subsequent shipments to the same employer unless the 
information on the label changes. The label may be transmitted with the initial shipment itself, or with the 
material safety data sheet that is to be provided prior to or at the time of the first shipment. This exception 
to requiring labels on every container of hazardous chemicals is only for the solid metal itself and does 
not apply to hazardous chemicals used in conjunction with, or known to be present with, the metal and to 
which employees handling the metal may be exposed (for example, cutting fluids or lubricants).  


110.4(3)     Chemical manufacturers, importers, or distributors shall ensure that each container of 
hazardous chemicals leaving the workplace is labeled, tagged, or marked in accordance with this rule in a 
manner which does not conflict with the requirements of the Hazardous Material Transportation Act (49 
U.S.C. 1801 et seq.) and regulations issued under the Act by the Department of Transportation.  


110.4(4)     If the hazardous chemical is regulated by the division in an OSHA substance-specific health 
standard, the chemical manufacturer, importer, distributor, or employer shall ensure that the labels or 
other forms of warning used are in accordance with the requirements of that standard.  


110.4(5)     The chemical manufacturer, importer, distributor, or employer need not affix new labels to 
comply with this rule or 875-120.4 (88,89B) if existing labels already convey the required information.  
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875-110.5(88,89B) Material safety data sheets.  
110.5(1)     Chemical manufacturers and importers shall obtain or develop a material safety data sheet 


for each hazardous chemical they produce or import.  
110.5(2)     Each material safety data sheet shall be in English and shall contain at least the following 


information:  
a.     The identity used on the label, and except as provided for in rule 110.6 (88,89B) on trade secrets:  
(1)     If the hazardous chemical is a single substance, its chemical and common name(s);  
(2)     If the hazardous chemical is a mixture which has been tested as a whole to determine its hazards, 


the chemical and common name(s) of the ingredients which contribute to these known hazards, and the 
common name(s) of the mixture itself; or  


(3)     If the hazardous chemical is a mixture which has not been tested as a whole:  
1.     The chemical and common name(s) of all ingredients which have been determined to be health 


hazards, and which comprise 1 percent or greater of the composition, except that chemicals identified as 
carcinogens under subrule 110.3 (4) shall be listed if the concentrations are 0.1 percent or greater; and  


2.     The chemical and common name(s) of all ingredients which have been determined to be health 
hazards, and which comprise less than 1 percent (0.1 percent for carcinogens) of the mixture, if there is 
evidence that the ingredient(s) could be released from the mixture in concentrations which would exceed 
an established division's (OSHA) permissible exposure limit or ACGIH Threshold Limit Value, or could 
present a health hazard to employees; and  


3.     The chemical and common name(s) of all ingredients which have been determined to present a 
physical hazard when present in the mixture;  


b.     Physical and chemical characteristics of the hazardous chemical (such as vapor pressure, flash 
point);  


c.     The physical hazards of the hazardous chemical, including the potential for fire, explosion, and 
reactivity;  


d.     The health hazards of the hazardous chemical, including signs and symptoms of exposure, and any 
medical conditions which are generally recognized as being aggravated by exposure to the chemical;  


e.     The primary route(s) of entry;  
f.     The division's (OSHA) permissible exposure limit, ACGIH Threshold Limit Value (1985-1986), 


and any other exposure limit used or recommended by the chemical manufacturer, importer, or employer 
preparing the material safety data sheet, where available;  


g.     Whether the hazardous chemical is listed in the National Toxicology Program (NTP) "Annual 
Report on Carcinogens" (1982) or has been found to be a potential carcinogen in the International Agency 
for Research on Cancer (IARC) "Monographs" (1982), or by the division;  


h.     Any generally applicable precautions for safe handling and use which are known to the chemical 
manufacturer, importer or employer preparing the material safety data sheet, including appropriate 
hygienic practices, protective measures during repair and maintenance of contaminated equipment, and 
procedures for cleanup of spills and leaks;  


i.     Any generally applicable control measures which are known to the chemical manufacturer, 
importer, or employer preparing the material safety data sheet, such as appropriate engineering controls, 
work practices, or personal protective equipment;  


j.     Emergency and first-aid procedures;  
k.     The date of preparation of the material safety data sheet or the last change to it; and  
l.     The name, address and telephone number of the chemical manufacturer, importer, employer, or 


other responsible party preparing or distributing the material safety data sheet, who can provide additional 
information on the hazardous chemical and appropriate emergency procedures, if necessary.  


110.5(3)     If no relevant information is found for any given category on the material safety data sheet, 
the chemical manufacturer, importer, or employer preparing the material safety data sheet shall mark it to 
indicate that no applicable information was found.  
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110.5(4)     Where complex mixtures have similar hazards and contents (i.e., the chemical ingredients 
are essentially the same, but the specific composition varies from mixture to mixture), the chemical 
manufacturer, importer, or employer may prepare one material safety data sheet to apply to all of these 
similar mixtures.  


110.5(5)     The chemical manufacturer, importer, or employer preparing the material safety data sheet 
shall ensure that the information recorded accurately reflects the scientific evidence used in making the 
hazard determination. If the chemical manufacturer, importer, or employer preparing the material safety 
data sheet becomes newly aware of any significant information regarding the hazards of a chemical, or 
ways to protect against the hazards, this new information shall be added to the material safety data sheet 
within three months. If the chemical is not currently being produced or imported the chemical 
manufacturer or importer shall add the information to the material safety data sheet before the chemical is 
introduced into the workplace again.  


110.5(6)     Chemical manufacturers or importers shall ensure that distributors and employers are 
provided an appropriate material safety data sheet with their initial shipment, and with the first shipment 
after a material safety data sheet is updated. The chemical manufacturer or importer shall either provide 
material safety data sheets with the shipped containers or send them to the employer prior to or at the time 
of the shipment. If the material safety data sheet is not provided with the shipment that has been labeled 
as a hazardous chemical, the employer shall obtain one from the chemical manufacturer, importer, or 
distributor as soon as possible.  


110.5(7)     Distributors shall ensure that material safety data sheets, and updated information, are 
provided to other distributors and employers. Retail distributors which sell hazardous chemicals to 
commercial customers shall provide a material safety data sheet to the employers upon request, and shall 
post a sign or otherwise inform them that a material safety data sheet is available. Chemical 
manufacturers, importers, and distributors need not provide material safety data sheets to retail 
distributors which have informed them that the retail distributor does not sell the product to commercial 
customers or open the sealed container to use it in their own workplaces.  
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875-110.6(88,89B) Trade secrets.  
110.6(1)     The chemical manufacturer, importer or employer may withhold the specific chemical 


identity, including the chemical name and other specific identification of a hazardous chemical, from the 
material safety data sheet, provided that:  


a.     The claim that the information withheld is a trade secret can be supported;  
b.     Information contained in the material safety data sheet concerning the properties and effects of the 


hazardous chemical is disclosed;  
c.     The material safety data sheet indicates that the specific chemical identity is being withheld as a 


trade secret; and  
d.     The specific chemical identity is made available to health professionals, employees, and 


designated representatives, in accordance with the applicable provisions of this rule.  
110.6(2)     Where a treating physician or nurse determines that a medical emergency exists and the 


specific chemical identity of a hazardous chemical is necessary for emergency or first-aid treatment, the 
chemical manufacturer, importer, or employer shall immediately disclose the specific chemical identity of 
a trade secret chemical to that treating physician or nurse, regardless of the existence of a written 
statement of need or a confidentiality agreement. The chemical manufacturer, importer, or employer may 
require a written statement of need and confidentiality agreement, in accordance with the provisions of 
subrules 110.6 (3) and 110.6 (4), as soon as circumstances permit.  


110.6(3)     In nonemergency situations, a chemical manufacturer, importer, or employer shall, upon 
request, disclose a specific chemical identity, otherwise permitted to be withheld under subrule 110.6 (1), 
to a health professional (i.e., physician, industrial hygienist, toxicologist, epidemiologist, or occupational 
health nurse), providing medical or other occupational health services to exposed employee(s), and to 
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employees or designated representatives, if:  
a.     The request is in writing;  
b.     The request describes with reasonable detail one or more of the following occupational health 


needs for the information:  
(1)     To assess the hazards of the chemicals to which employees will be exposed;  
(2)     To conduct or assess sampling of the workplace atmosphere to determine employee exposure 


levels;  
(3)     To conduct preassignment or periodic medical surveillance of exposed employees;  
(4)     To provide medical treatment to exposed employees;  
(5)     To select or assess appropriate personal protective equipment for exposed employees;  
(6)     To design or assess engineering controls or other protective equipment for exposed employees; 


and  
(7)     To conduct studies to determine the health effects of exposure.  
c.     The request explains in detail why the disclosure of the specific chemical identity is essential and 


that, in lieu thereof, the disclosure of the following information to the health professional, employee, or 
designated representative, would not satisfy the purposes described in 110.6(3) "b" :  


(1)     The properties and effects of the chemical;  
(2)     Measures for controlling workers' exposure to the chemical;  
(3)     Methods of monitoring and analyzing worker exposure to the chemical; and  
(4)     Methods of diagnosing and treating harmful exposures to the chemical;  
d.     The request includes a description of the procedures to be used to maintain the confidentiality of 


the disclosed information; and  
e.     The health professional, and the employer or contractor of the services of the health professional 


(i.e., downstream employer, labor organization, or individual employee), employee, or designated 
representative, agree in a written confidentiality agreement that the health professional, employee, or 
designated representative, will not use the trade secret information for any purpose other than the health 
need(s) asserted and agree not to release the information under any circumstances other than to the 
division, as provided in subrule 110.6 (6), except as authorized by the terms of the agreement or by the 
chemical manufacturer, importer, or employer.  


110.6(4)     The confidentiality agreement authorized by 110.6(3) "d" :  
a.     May restrict the use of the information to the health purposes indicated in the written statement of 


need;  
b.     May provide appropriate legal remedies in the event of a breach of the agreement, including 


stipulation of a reasonable preestimate of likely damages; and  
c.     May not include requirements for the posting of a penalty bond.  
110.6(5)     Nothing in 875-Chapters 110 and 120 is meant to preclude the parties from pursuing 


noncontractual remedies to the extent permitted by law.  
110.6(6)     If the health professional, employee, or designated representative receiving the trade secret 


information decides that there is a need to disclose it to the division, the chemical manufacturer, importer, 
or employer who provided the information shall be informed by the health professional, employee, or 
designated representative prior to, or at the same time as, the disclosure.  


110.6(7)     If the chemical manufacturer, importer, or employer denies a written request for disclosure 
of a specific chemical identity, the denial must:  


a.     Be provided to the health professional, employee, or designated representative, within 30 days of 
the request;  


b.     Be in writing;  
c.     Include evidence to support the claim that the specific chemical identity is a trade secret;  
d.     State the specific reasons why the request is being denied; and  
e.     Explain in detail how alternative information may satisfy the specific medical or occupational 


health need without revealing the specific chemical identity.  
110.6(8)     The health professional, employee, or designated representative whose request for 


information is denied under subrule 110.6 (3) may refer the request and the written denial of the request 
to the division for consideration.  


110.6(9)     When a health professional, employee, or designated representative refers the denial to the 
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division under subrule 110.6 (8), the division shall consider the evidence to determine if:  
a.     The chemical manufacturer, importer, or employer has supported the claim that the specific 


chemical identity is a trade secret;  
b.     The health professional, employee, or designated representative has supported the claim that there 


is a medical or occupational health need for the information; and  
c .     The health professional, employee, or designated representative has demonstrated adequate means 


to protect the confidentiality.  
110.6(10)     If the division determines that the specific chemical identity requested under subrule 110.6 


(3) is not a bona fide trade secret, or that it is a trade secret, but the requesting health professional, 
employee, or designated representative has a legitimate medical or occupational health need for the 
information, has executed a written confidentiality agreement, and has shown adequate means to protect 
the confidentiality of the information, the chemical manufacturer, importer, or employer will be subject to 
citation by the division.  


If a chemical manufacturer, importer, or employer demonstrates to the division that the execution of a 
confidentiality agreement would not provide sufficient protection against the potential harm from the 
unauthorized disclosure of a trade secret specific chemical identity, the commissioner may issue an order 
or impose additional limitations or conditions upon the disclosure of the requested chemical information 
as may be appropriate to ensure that the occupational health services are provided without an undue risk 
of harm to the chemical manufacturer, importer, or employer.  


110.6(11)     If a citation for a failure to release specific chemical identity information is contested by 
the chemical manufacturer, importer, or employer, the matter will be adjudicated before the appeal board 
in accordance with the enforcement scheme established in Iowa Code chapter 88 and the applicable 
appeal board rules. In accordance with appeal board rules, when a chemical manufacturer, importer, or 
employer continues to withhold the information during the contest, the appeal board may review the 
citation and supporting documentation in camera or issue appropriate orders to protect the confidentiality 
of the matters.  


110.6(12)     Notwithstanding the existence of a trade secret claim, a chemical manufacturer, importer, 
or employer shall, upon request, disclose to the commissioner any information which this rule requires the 
chemical manufacturer, importer, or employer to make available. Where there is a trade secret claim, the 
claim shall be made no later than at the time the information is provided to the commissioner so that 
suitable determinations of trade secret status can be made and the necessary protections can be 
implemented.  


110.6(13)     Nothing in this rule shall be construed as requiring disclosure under any circumstances of 
process or percentage of mixture information which is a trade secret.  


Document 8 of 8 
 
Source: 
Administrative Code/IOWA ADMINISTRATIVE CODE/LABOR SERVICES DIVISION[875]/CHAPTER 110 
HAZARDOUS CHEMICAL RISKS RIGHT TO KNOW-/875-110.7 Rescinded IAB 6/15/88, effective 
8/15/88.  


875-110.7 Rescinded IAB 6/15/88, effective 8/15/88.  
These rules are intended to implement Iowa Code sections 89B.4 , 89B.5 , 89B.8 , and 89B.11 .  


[Filed 3/21/86, Notice 12/18/85-published 4/9/86, effective 5/25/86]  
[Filed emergency 9/5/86-published 9/24/86, effective 9/24/86]*  
[Filed emergency 4/17/87-published 5/6/87, effective 4/17/87]  


[Filed 4/17/87, Notice 9/24/86-published 5/6/87, effective 6/10/87]  
[Filed 5/27/88, Notice 9/9/87-published 6/15/88, effective 8/15/88]  
[Filed 7/8/88, Notice 5/18/88-published 7/27/88, effective 9/1/88]  


[Filed emergency 8/30/88-published 9/21/88, effective 9/1/88]  
CHAPTERS 111 to 119  


Reserved  
CHAPTER 120 
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WORKER RIGHT TO KNOW  
[Prior to 9/24/86, Labor, Bureau of[530]]  


[Prior to 10/21/98, see 347-Ch 120]  
Rescinded IAB 2/24/99, effective 3/31/99  


CHAPTERS 121 to 129  
Reserved  


 
 


*Two ARCs  


© Iowa Legislature  
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Environment Safety Health & AssuranceEnvironment Safety Health & AssuranceEnvironment, Safety, Health & Assurance Environment, Safety, Health & Assurance 
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Wh i thi t i i ?Wh i thi t i i ?Why is this training necessary?Why is this training necessary?


Group Leaders are the primary point of focus for Group Leaders are the primary point of focus for 
implementation of many Laboratory programs implementation of many Laboratory programs 


including safety.including safety.







Topics AddressedTopics Addressedpp
Line Management ResponsibilityLine Management Responsibility
Integrated Safety ManagementIntegrated Safety Managementg y gg y g
Readiness ReviewReadiness Review
New EmployeesNew Employees
Hazard Identification & TrainingHazard Identification & TrainingHazard Identification & TrainingHazard Identification & Training
ActivityActivity--Specific TrainingSpecific Training
Responsibility for Office/Laboratory SpaceResponsibility for Office/Laboratory Space
S b & i i liS b & i i liSubcontractor & Visitor PolicySubcontractor & Visitor Policy
Event ReportingEvent Reporting
Documents & RecordsDocuments & Records
Termination of EmploymentTermination of Employment
Line Management of Safety PerformanceLine Management of Safety Performance
PointsPoints––OfOf--ContactContactPointsPoints––OfOf--ContactContact







Line Management ResponsibilityLine Management ResponsibilityLine Management ResponsibilityLine Management Responsibility


Safety is a shared responsibility Safety is a shared responsibility –– both management and both management and y p yy p y gg
employees must work together to achieve success.employees must work together to achieve success.
However, OSHA and DOE have been very clear on However, OSHA and DOE have been very clear on 


l il i ibili idi h l hibili idi h l hultimateultimate responsibility for providing a safe & healthy responsibility for providing a safe & healthy 
work environment to employeeswork environment to employees–– it’s the supervisor.it’s the supervisor.
At the Laboratory the Director delegates responsibilityAt the Laboratory the Director delegates responsibilityAt the Laboratory, the Director delegates responsibility At the Laboratory, the Director delegates responsibility 
for safety through Division Directors to Program for safety through Division Directors to Program 
Directors and Department Managers Directors and Department Managers –– this “flow down” this “flow down” 
is referred to as “line management responsibility”.is referred to as “line management responsibility”.







Line Management Responsibility = Line Management Responsibility = 
A t bilit !A t bilit !Accountability!Accountability!


LessLess thanthan adequate safety supervision continuesadequate safety supervision continuesLessLess--thanthan--adequate safety supervision continues adequate safety supervision continues 
to be a causal factor in accidents within the to be a causal factor in accidents within the 
DOE complexDOE complexDOE complex.DOE complex.
Lack of hazard recognition and supervisory Lack of hazard recognition and supervisory 


i h l d l i j h l di h l d l i j h l doversight led to a laser eye injury that resulted oversight led to a laser eye injury that resulted 
in permanent loss of sight to a graduate student.in permanent loss of sight to a graduate student.
Safety performance reviews are an integral part Safety performance reviews are an integral part 
of DOE funding requests…..of DOE funding requests…..







ES&H Policy StatementES&H Policy Statement
Th f ll i id li li t ll hTh f ll i id li li t ll hThe following guideline applies to all researchersThe following guideline applies to all researchers


supported by Basic Energy Sciencessupported by Basic Energy Sciences


Th Offi f B i E S i (BES) i itt d t d tiTh Offi f B i E S i (BES) i itt d t d tiThe Office of Basic Energy Sciences (BES) is committed to conducting The Office of Basic Energy Sciences (BES) is committed to conducting 
research in a a manner that ensures protection of the workers, the research in a a manner that ensures protection of the workers, the 
public, and the environment.  Protecting the workers, the public, and public, and the environment.  Protecting the workers, the public, and 
the environment is a direct and individual responsibility of all BES the environment is a direct and individual responsibility of all BES 
managers and BESmanagers and BES--supported researchers and their staff.  Funds supported researchers and their staff.  Funds 
provided by BES for research will be applied as necessary to ensureprovided by BES for research will be applied as necessary to ensureprovided by BES for research will be applied as necessary to ensure provided by BES for research will be applied as necessary to ensure 
that all BES research activities are conducted safely and in an that all BES research activities are conducted safely and in an 
environmentally conscientious manner.  Only research conducted in environmentally conscientious manner.  Only research conducted in 
thi ill b t dthi ill b t dthis way will be supported.this way will be supported.


Patricia M. DehmerPatricia M. Dehmer
Associate Director of ScienceAssociate Director of Science
for the Office of Basic Energy Sciencesfor the Office of Basic Energy Sciences







Integrated Safety Management (ISM)Integrated Safety Management (ISM)Integrated Safety Management (ISM)Integrated Safety Management (ISM)


Ames Laboratory is committed to continuous Ames Laboratory is committed to continuous 
improvement of its safety culture.improvement of its safety culture.
The Laboratory bases its safety program on the The Laboratory bases its safety program on the 
concept of Integrated Safety Management or ISM.concept of Integrated Safety Management or ISM.
The principles and functions of the Laboratory’s The principles and functions of the Laboratory’s 
Integrated Safety Management System are illustrated Integrated Safety Management System are illustrated 
by the diagram on the next slide….by the diagram on the next slide….











Integrated Safety Management SystemIntegrated Safety Management SystemIntegrated Safety Management SystemIntegrated Safety Management System


For a detailed presentation of the Laboratory’s For a detailed presentation of the Laboratory’s 
ISMS t th f ll i URLISMS t th f ll i URLISMS, go to the following URL:ISMS, go to the following URL:


http://www.external.ameslab.gov/esha/training/sstraining.htmlhttp://www.external.ameslab.gov/esha/training/sstraining.html







h k ibili i dh k ibili i dWhat key responsibilities do What key responsibilities do 
I have as anI have as anI have as anI have as an


Ames Laboratory Group Ames Laboratory Group y py p
Leader?Leader?







All Experimental Research Activities Must All Experimental Research Activities Must 
B R i d d A d b thB R i d d A d b thBe Reviewed and Approved by the Be Reviewed and Approved by the 


Laboratory’sLaboratory’s
Safety Review CommitteeSafety Review Committee


Th d d f hi i dTh d d f hi i dThe procedure used for this review and The procedure used for this review and 
approval is…..approval is…..


Readiness ReviewReadiness ReviewReadiness ReviewReadiness Review







Readiness ReviewReadiness Review


Informational packets are available at ESH&A, Informational packets are available at ESH&A, 
G40 TASF and also can be found on the Ames G40 TASF and also can be found on the Ames 
Laboratory web page.Laboratory web page.
For each activity you are required to identifyFor each activity you are required to identifyFor each activity, you are required to identify For each activity, you are required to identify 
hazards, address how hazards will be mitigated, hazards, address how hazards will be mitigated, 
identify authorized users complete requiredidentify authorized users complete requiredidentify authorized users, complete required identify authorized users, complete required 
training and develop standard operating training and develop standard operating 
proceduresproceduresprocedures.procedures.







Readiness ReviewReadiness Review


Activity information is reviewed by a team of Activity information is reviewed by a team of 
safety, facilities and engineering specialists safety, facilities and engineering specialists 
with Activity Supervisor.with Activity Supervisor.
Hazard mitigation is accomplished via Hazard mitigation is accomplished via 
employee training and implementation of employee training and implementation of 
engineering/administrative/personal protective engineering/administrative/personal protective 


i t t li t t lequipment controls.equipment controls.







Readiness ReviewReadiness Review


Reviews are done at the beginning of a research Reviews are done at the beginning of a research 
activity and at a 5activity and at a 5--year intervalyear intervalactivity and at a 5activity and at a 5--year interval.year interval.
If new hazards are identified or there is a If new hazards are identified or there is a 
significant increase in an existing hazard a newsignificant increase in an existing hazard a newsignificant increase in an existing hazard, a new significant increase in an existing hazard, a new 
Readiness Review is required.Readiness Review is required.
Group Leaders are responsible for initiating aGroup Leaders are responsible for initiating aGroup Leaders are responsible for initiating a Group Leaders are responsible for initiating a 
new Readiness Review.new Readiness Review.







What about office activities?What about office activities?


Due to the low level of risk, office activities are Due to the low level of risk, office activities are 
not subject to Readiness Reviewnot subject to Readiness Reviewnot subject to Readiness Review.not subject to Readiness Review.
Group Leaders must be vigilant of ergonomic, Group Leaders must be vigilant of ergonomic, 
electrical and general housekeeping issues inelectrical and general housekeeping issues inelectrical and general housekeeping issues in electrical and general housekeeping issues in 
offices to maintain a low hazard level.offices to maintain a low hazard level.
Office areas are inspected during IndependentOffice areas are inspected during IndependentOffice areas are inspected during Independent Office areas are inspected during Independent 
WalkWalk--ThroughsThroughs







Hazard Identification & TrainingHazard Identification & TrainingHazard Identification & TrainingHazard Identification & Training


A G L d i d id ifA G L d i d id ifAs a Group Leader, you are required to identify As a Group Leader, you are required to identify 
essential job functions for each position essential job functions for each position 
including the identification of any hazardsincluding the identification of any hazardsincluding the identification of any hazards including the identification of any hazards 
related to the work being conducted.related to the work being conducted.
Hazard identification is done in conjunctionHazard identification is done in conjunctionHazard identification is done in conjunction Hazard identification is done in conjunction 
with research activities for the group that have with research activities for the group that have 
been approved by the Laboratory’s Safetybeen approved by the Laboratory’s Safetybeen approved by the Laboratory s Safety been approved by the Laboratory s Safety 
Review Committee via Readiness Review.Review Committee via Readiness Review.







Hazard Identification & TrainingHazard Identification & Training


A key piece of the hazard identification process is the A key piece of the hazard identification process is the 
N d A PN d A PNeeds Assessment Program.Needs Assessment Program.
The Needs Assessment Program helps Group Leaders The Needs Assessment Program helps Group Leaders 
f lfill thi i t d i t f 3 tf lfill thi i t d i t f 3 tfulfill this requirement and consists of 3 parts:fulfill this requirement and consists of 3 parts:


Hazard Inventory (HI)Hazard Inventory (HI)
J b T k A l i (JTA)J b T k A l i (JTA)Job Task Analysis (JTA)Job Task Analysis (JTA)
Training Needs Questionnaire (TNQ)Training Needs Questionnaire (TNQ)


These documents will actually be completed prior to These documents will actually be completed prior to 
hiring an employee but it is imperative that this hiring an employee but it is imperative that this 
information be shared with every new hireinformation be shared with every new hireinformation be shared with every new hire.information be shared with every new hire.







Hazard Identification & TrainingHazard Identification & Training


Hazard Inventory (HI)Hazard Inventory (HI) –– list of chemicallist of chemicalHazard Inventory (HI)Hazard Inventory (HI) list of chemical, list of chemical, 
physical, biological hazards.physical, biological hazards.
Job Task Analysis (JTA)Job Task Analysis (JTA) identifies essentialidentifies essentialJob Task Analysis (JTA)Job Task Analysis (JTA) –– identifies essential identifies essential 
job functions and physical requirements.job functions and physical requirements.
T i i N d Q i i (TNQ)T i i N d Q i i (TNQ) li fli fTraining Needs Questionnaire (TNQ)Training Needs Questionnaire (TNQ) –– a list of a list of 
“yes” or “no” questions that relate to specific “yes” or “no” questions that relate to specific 


k i i ik i i iwork activities.work activities.







What happens after I complete these What happens after I complete these 
documents?documents?documents?documents?


Hazard Inventory/Job Task AnalysisHazard Inventory/Job Task Analysis


Depending on which hazards are identified, Depending on which hazards are identified, 
information request forms will be sent to theinformation request forms will be sent to theinformation request forms will be sent to the information request forms will be sent to the 
employee employee -- -- monitoring may be conducted by monitoring may be conducted by 
Industrial Hygiene staff or medical surveillanceIndustrial Hygiene staff or medical surveillanceIndustrial Hygiene staff or medical surveillance Industrial Hygiene staff or medical surveillance 
may be required at Occupational Medicine if may be required at Occupational Medicine if 
exposures are at or above allowable levels.exposures are at or above allowable levels.exposures are at or above allowable levels.exposures are at or above allowable levels.
Essential job functions Essential job functions -- -- ADA process.ADA process.







What happens after I complete these What happens after I complete these 
documents?documents?documents?documents?


Training Needs QuestionnaireTraining Needs Questionnaire


An Employee Training Profile is generated that An Employee Training Profile is generated that 
assists you in assuring the employee completesassists you in assuring the employee completesassists you in assuring the employee completes assists you in assuring the employee completes 
required institutional training.required institutional training.
The employee will start to receive trainingThe employee will start to receive trainingThe employee will start to receive training The employee will start to receive training 
announcements for required courses.announcements for required courses.
Training statistics are reported to theTraining statistics are reported to theTraining statistics are reported to the Training statistics are reported to the 
Department of Energy and are a part of the Department of Energy and are a part of the 
Laboratory’s performance measures.Laboratory’s performance measures.y py p







Where do I get these documents?Where do I get these documents?Where do I get these documents?Where do I get these documents?


Hazard Inventory and Job Task Analysis:  Hazard Inventory and Job Task Analysis:  
Occupational Medicine (G11 TASF)Occupational Medicine (G11 TASF)
ESH&A (G40 TASF)ESH&A (G40 TASF)
Training Needs Questionnaire:Training Needs Questionnaire:g Qg Q
Training Office (125 Spedding)Training Office (125 Spedding)
Ames Laboratory Homepage:Ames Laboratory Homepage:Ames Laboratory Homepage:Ames Laboratory Homepage:


http://www.external.ameslab.gov/esha/ESH&A_Documents/formlist.html







Don’t Forget ActivityDon’t Forget Activity Specific Training!Specific Training!Don t Forget ActivityDon t Forget Activity--Specific Training!Specific Training!


In addition to completion of institutional modules,In addition to completion of institutional modules,In addition to completion of institutional modules, In addition to completion of institutional modules, 
employees must be trained and show competence in employees must be trained and show competence in 
performing assigned duties performing assigned duties –– document what you’ve document what you’ve 
done!done!done!done!
Hazard communication is a critical piece of this Hazard communication is a critical piece of this 
training.training.
Employees must also understand what to do in any Employees must also understand what to do in any 
emergency situation related to work activities.emergency situation related to work activities.
Training for other emergencies such as a fire or severeTraining for other emergencies such as a fire or severeTraining for other emergencies such as a fire or severe Training for other emergencies such as a fire or severe 
weather are covered by completion of Emergency weather are covered by completion of Emergency 
Awareness Training done at the time of hiring.Awareness Training done at the time of hiring.







New EmployeesNew EmployeesNew EmployeesNew Employees


A th t ll l h k i tA th t ll l h k i tAssure that all new employees check in at Assure that all new employees check in at 
Human Resources, 105 TASF.Human Resources, 105 TASF.
Employees will receive a variety of paperwork Employees will receive a variety of paperwork 
and be signedand be signed--up for the next available session up for the next available session 
of General Employee Training.of General Employee Training.
Employees must be formally checked in and Employees must be formally checked in and p y yp y y
issued a badge prior to commencing work.issued a badge prior to commencing work.







Termination of EmploymentTermination of EmploymentTermination of EmploymentTermination of Employment


Upon completion of employment, all employees must Upon completion of employment, all employees must 
go through the checkout procedure go through the checkout procedure -- -- this is this is 
especially important with present security concerns.especially important with present security concerns.
Process begins at Human Resources.Process begins at Human Resources.
All research activities must be closed out or All research activities must be closed out or 
reassigned including chemicals, equipment, etc.reassigned including chemicals, equipment, etc.







Responsibility for Office/Laboratory SpaceResponsibility for Office/Laboratory SpaceResponsibility for Office/Laboratory SpaceResponsibility for Office/Laboratory Space


A th t i l i d bA th t i l i d bAssure that space is properly assigned by your Assure that space is properly assigned by your 
Program Director.Program Director.
Current assignments can be verified with Deb Covey, Current assignments can be verified with Deb Covey, g y,g y,
311 TASF.311 TASF.
Assure that door cards with hazard information are Assure that door cards with hazard information are 
current (see ESH&A for card templates)current (see ESH&A for card templates)current (see ESH&A for card templates).current (see ESH&A for card templates).
Perform safety walkthroughs at a minimum of Perform safety walkthroughs at a minimum of 
annually and make sure environmental, safety and annually and make sure environmental, safety and 
h l h d ( ESH&A fh l h d ( ESH&A fhealth concerns are corrected (see ESH&A for more health concerns are corrected (see ESH&A for more 
information)information)







Responsibility for Subcontractors & VisitorsResponsibility for Subcontractors & VisitorsResponsibility for Subcontractors & VisitorsResponsibility for Subcontractors & Visitors


Group Leaders are responsible for the safety of subGroup Leaders are responsible for the safety of sub--p p yp p y
contractor personnel and visitors.contractor personnel and visitors.
Ames Laboratory has a Subcontractor Oversight Ames Laboratory has a Subcontractor Oversight 
Procedure that must be followed.Procedure that must be followed.
This procedure applies to anyone involved in activities This procedure applies to anyone involved in activities 
such as equipment repair & maintenance but does not such as equipment repair & maintenance but does not 
apply to vendors such as office equipment repair apply to vendors such as office equipment repair 


llpersonnel.personnel.
For more information, contact Shawn Nelson, For more information, contact Shawn Nelson, 
ESH&AESH&AESH&A.ESH&A.







Event ReportingEvent ReportingEvent ReportingEvent Reporting


All employee injuries and illness must beAll employee injuries and illness must beAll employee injuries and illness must be All employee injuries and illness must be 
reported to ESH&A or Occupational Medicine.reported to ESH&A or Occupational Medicine.
Report any safety or security concerns toReport any safety or security concerns toReport any safety or security concerns to Report any safety or security concerns to 
ESH&A.ESH&A.
Encourage employees to report safety concernsEncourage employees to report safety concernsEncourage employees to report safety concerns Encourage employees to report safety concerns 
to you.to you.
Share “lessons learned” information to ESH&AShare “lessons learned” information to ESH&AShare lessons learned  information to ESH&A Share lessons learned  information to ESH&A 
that would benefit other Ames Laboratory that would benefit other Ames Laboratory 
employees.employees.p yp y







Documents & RecordsDocuments & RecordsDocuments & RecordsDocuments & Records


All DOE/Ames Laboratory funded work mustAll DOE/Ames Laboratory funded work mustAll  DOE/Ames Laboratory funded work must All  DOE/Ames Laboratory funded work must 
be documented via Laboratorybe documented via Laboratory--issued notebooks issued notebooks 
(available at the Ames Laboratory Storeroom)(available at the Ames Laboratory Storeroom)( y )( y )
A copy of all papers, conference proceedings, A copy of all papers, conference proceedings, 
graduate theses that result from DOE/Ames graduate theses that result from DOE/Ames gg
Laboratory funds must be turned into 125 Laboratory funds must be turned into 125 
Spedding.Spedding.
D&R program allows future retrieval of vital D&R program allows future retrieval of vital 
information.information.







Line Management of Safety PerformanceLine Management of Safety PerformanceLine Management of Safety PerformanceLine Management of Safety Performance


G L d ibl f dG L d ibl f d ddGroup Leaders are responsible for dayGroup Leaders are responsible for day--toto--day day 
safety performance.safety performance.
S f f i dd d ll iS f f i dd d ll iSafety performance is addressed annually in Safety performance is addressed annually in 
employee performance reviews.employee performance reviews.
G f f i l d llG f f i l d llGroup safety performance is evaluated annually Group safety performance is evaluated annually 
by Program Directors and based on statistics by Program Directors and based on statistics 
related to training and Independentrelated to training and Independentrelated to training and Independent related to training and Independent 
Walkthrough information.Walkthrough information.







Questions?Questions?Questions?Questions?
Safety, Event Reporting Safety, Event Reporting –– ESH&A ESH&A –– 294294--21532153
Training, Needs Assessment Program, Documents & Records Training, Needs Assessment Program, Documents & Records ––
ESH&A Training Office ESH&A Training Office –– 294294--99729972
Readiness Review Readiness Review –– Jim Withers, 4Jim Withers, 4--4743 or Kevin Dennis, 44743 or Kevin Dennis, 4--,, ,,
78997899
Facilities Issues Facilities Issues –– Facilities Services, 4Facilities Services, 4--37563756
Engineering Issues Engineering Issues –– Engineering Services, 4Engineering Services, 4--37573757g ee g ssuesg ee g ssues g ee g Se v ces,g ee g Se v ces, 37573757
Occupational Medicine Occupational Medicine –– G11 TASF, 4G11 TASF, 4--20562056
Human Resources, 105 TASF, 4Human Resources, 105 TASF, 4--26802680
Space Allocation/AssignmentsSpace Allocation/Assignments Program Directors DebProgram Directors DebSpace Allocation/Assignments Space Allocation/Assignments –– Program Directors, Deb Program Directors, Deb 
Covey, 4Covey, 4--10481048












ATTACHMENT 1 
OSHA Laboratory Standard 


29 CFR 1910.1450 
 


PART 1910-OCCUPATIONAL SAFETY AND HEALTH 
STANDARDS 
 
 1. The authority citation for part 1910, subpart Z is amended by 
adding the following citation at the end. (Citation which precedes 
asterisk indicates general rulemaking authority.) 
 
 Authority: Secs. 6 and 8, Occupational Safety and Health Act, 
29 U.S.C. 655, 657; Secretary of Labor's Orders Nos. 12-71 (36 
FR 8754), 8-76 (41 FR 25059), or 9-83 (48 FR 35736), as 
applicable; and 29 CFR part 1911. 
* * * Section 1910.1450 is also issued under sec. 6(b), 8(c) and 
8(g)(2), Pub.L. 91-596, 84 Stat. 1593, 1599, 1600; 29 U.S.C. 655, 
657. 
 
 2.  Section 1910.1450 is added to subpart Z, part 1910 to read as 
follows: 
 
191.1450  Occupational exposure to hazardous chemicals in 
laboratories. 
 (a) Scope and application.  (1)  This section shall apply to all 
employers engaged in the laboratory use of hazardous chemicals as 
defined below. 
 (2) Where the section applies it shall supersede, for laboratories, 
the requirements of all other OSHA health standards in 29 CFR 
part 1910, subpart Z, except as follows: 
 (i) For any OSHA health standard, only the requirement to limit 
employee exposure to the specific permissible exposure limit shall 
apply for laboratories, unless that particular standard states 
otherwise or unless the conditions of paragraph (a)(2)(iii) of this 
section apply. 
 (ii) Prohibition of eye and skin contact where specified by any 
OSHA health standard shall be observed. 
 (iii) Where the action level (or in the absence of action level, the 
permissible exposure limit) is routinely exceeded for an OSHA 
regulated substance with exposure monitoring and medical 
surveillance requirements, paragraphs (d0 and (g)(1)(ii) of this 
section shall apply. 
 (3) This section shall not apply to: 
 (i) Uses of hazardous chemicals which do not meet the 
definition of laboratory use, and in such cases, the employer shall 
comply with the relevant standard in 29 CFR part 1910, subpart 2, 
even if such occurs in a laboratory. 
 (ii) Laboratory uses of hazardous chemicals which provide no 
potential for employee exposure.  Examples of such conditions 
might include: 
 (A) Procedures using chemically-impregnated test media such 
as Dip-and-Read tests where a reagent strip is dipped into the 
specimen to be tested and the results are interpreted by comparing 
the color chart supplied by the manufacturer of the test strip; and 
 (B) Commercially prepared kits such as those used in 
performing pregnancy tests in which all of the reagents needed to 
conduct the test are contained in the kit. 
 (b) Definitions- 
 "Action level" means a concentration designated in 29 CFR part 
1910 for a specific substance, calculated as an eight (8)-hour time-
weighted average, which initiates certain required activities such as 
exposure monitoring and medical surveillance. 
 "Assistant Secretary" means the Assistant Secretary of labor for 
Occupational Safety and Health, U.S. Department of Labor, or 
designee. 
 "Carcinogen" (see "select carcinogen"). 
 "Chemical Hygiene Officer" means an employee who is 
designated by the employer, and who is qualified by training or 
experience, to provide technical guidance in the development and 
implementation of the provisions of the Chemical Hygiene Plan.  
This definition is not intended to place limitation on the position 
description or job classification that the designated individual shall 
hold within the employer's organizational structure. 
 "Chemical Hygiene Plan" means a written program developed 
and implemented by the employer which sets forth procedures, 
equipment, personal protective equipment and work practices that 


(i) are capable of protecting employees from the health hazards 
presented by hazardous chemicals used in that particular workplace 
and (ii) meets the requirements of paragraph (e) of this section. 
 "Combustible liquid" means any liquid having a flashpoint at or 
above 100 oF (37.8 oC), but below 200 oF (93.3 oC), except any 
mixture having components with flashpoints of 200 oF (93.3 oC), 
or higher, the total volume of which make up 99 percent or more of 
the total volume of the mixture. 
 "Compressed Gas" means" 
 (i) A gas or mixture of gases having, in a container, an absolute 
pressure exceeding 40 psi at 70 oF (21.1 oC); or 
 (ii) A gas or mixture of gases having, in a container, an absolute 
pressure exceeding 104 psi at 130 oF (54.4 oC) regardless of the 
pressure at 70 oF (21.1 oC);or 
 (iii) A liquid having a vapor pressure exceeding 40 psi at 100 oF 
(37.8 oC) as determined by ASTM D-323-72. 
 "Designated Area" means an area which may be used for work 
with "select carcinogens" reproductive toxins or substances which 
have a high degree of acute toxicity.  A designated area may be the 
entire laboratory, an area of a laboratory or a device such as a 
laboratory hood. 
 "Emergency" means any occurrence such as, but not limited to, 
equipment failure, rupture or containers or failure of control 
equipment which results in an uncontrolled release of a hazardous 
chemical into the workplace. 
 "Employee" means an individual employed in a laboratory 
workplace who may be exposed to hazardous chemicals in the 
course of his or her assignments. 
 "Explosive" means a chemical that causes a sudden, almost 
instantaneous release of pressure, gas, and heat when subjected to 
sudden shock, pressure, or high temperature. 
 "Flammable" means a chemical that falls into one of the 
following categories: 
 (i) "Aerosol, flammable" means an aerosol that, when tested by 
the method described in 16 CFR 1500.45, yields a flame protection 
exceeding 18 inches at full valve opening, or a flashback (a flame 
extending back to the valve) at any degree of valve opening; 
 (ii) "Gas, flammable" means: 
 (A) A gas that, at ambient temperature and pressure, forms a 
flammable mixture with air at a concentration of 13 percent b 
volume or less; or 
 (B) A gas that, at ambient temperature and pressure, forms a 
range of flammable mixtures with air wider that 12 percent by 
volume, regardless of the lower limit. 
 (iii) "Liquid, flammable" means any liquid having a flashpoint 
below 100 oF (37.8 oC), except any mixture having components 
with flashpoints of 100 oF (37.8 oC) or higher, the total of which 
make up 99 percent of more of the total volume of the mixture. 
 (iv) "Solid, flammable" means a solid, other than a blasting 
agent or explosive as defined in 1910.109(a), that is liable to cause 
fire through friction, absorption of moisture, spontaneous chemical 
change, or retained heat from manufacturing or processing, or 
which can be ignited readily and when ignited burns so vigorously 
and persistently as to create a serious hazard.  A chemical shall be 
considered to be a flammable solid if, when tested by the method 
described in 16 CFR 1500.44, it ignites and burns with a self-
sustained flame at a rate greater than one-tenth of an inch per 
second along its major axis. 
 "Flashpoint" means the minimum temperature at which a liquid 
gives off a vapor in sufficient concentration to ignite when tested 
as follows: 
 (i) Tagliabue Closed Tester (See American National Standard 
for Flash Point by Tag Closed Tester, Z11.7-1979 (STM D93-79))-
for liquids with a viscosity of less than 45 Saybolt Universal 
Seconds (SUS) at 100 oF (37.8 oC), than do not contain suspended 
solids and do not have a tendency to form a surface film under test; 
or 
 (ii) Pensky-Martens Closed Tester (see American National 
Standard Method of Test for Flash Point by Pensky-Martens 
Closed Tester, Z11.7-1979 (ASTM D 93-79))-for liquids with a 
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viscosity equal to or greater than 45SUS at 100 oF (37.8 oC), or that 
contain suspended solids, or that have a tendency to form a surface 
fulm under test; or 
 (iii)Setaflash Closed Tester (see American National standard 
Method of Test for Flash Point by Setaflash Closed Tester (ASTM 
D3278-78)). 
 Organic peroxides, which undergo autoaccelerating thermal 
decomposition, are excluded from any of the flashpoint 
determination methods specified above. 
 "Hazardous chemical" means a chemical for which there is 
statistically significant evidence based on at least one study 
conducted in accordance with established scientific principles that 
acute or chronic health effects may occur in exposed employees.  
The term "health hazard" includes chemicals which are 
carcinogens, toxic or highly toxic agents, reproductive toxins, 
irritants, corrosives, sensitizers, hepatotoxins, nephrotoxins, 
neurotoxins, agents which act on the hemtopoietic systems, and 
agents which damage the lungs, skin, eyes, or mucous membranes. 
 Appendices A and B of the Hazard Communication Standard 
(29CFR 1910.1200) provide further guidance in defining the scope 
of health hazards and determining whether or not a chemical is to 
be considered hazardous for purposes of this standard. 
 "Laboratory" means a facility where the "laboratory use of 
hazardous chemicals" occurs.  It is a workplace where relatively 
small quantities of hazardous chemicals are used on a non-
production basis. 
 "Laboratory scale" means work with substances in which the 
containers used for reactions, transfers, and other handling of 
substances are designed to be easily and safely manipulated by one 
person.  "Laboratory scale" excludes those workplaces whose 
function is to produce commercial quantities of materials. 
 "Laboratory-type hood" means a device located in a laboratory, 
enclosure on five sides with a moveable sash or fixed partial 
enclosed on the remaining side; constructed and maintained to 
draw air from the laboratory and to prevent or minimize the escape 
of air contaminants into the laboratory; and allows chemical 
manipulations to be conducted in the enclosure with out insertion 
of any portion of the employee's body other than hands and arms. 
 Walk-in hoods with adjustable sashes meet the above definition 
provided that the sashes are adjusted during use to that the airflow 
and the exhaust of air contaminants are not compromised and 
employees do not work inside the enclosure during the release of 
airborne hazardous chemicals. 
 "Laboratory use of hazardous chemicals" means handling or 
use of such chemicals in which all of the following conditions are 
met: 
 (i) Chemical manipulations are carried out on a "laboratory 
scale;" 
 (ii)Multiple chemical procedures or chemicals are used; 
 (iii) The procedures involved are not part of a production 
process, nor in any way simulate a production process; and 
 (iv) "Protective laboratory practices and equipment" are 
available and in common use to minimize the potential for 
employee exposure to hazardous chemicals. 
 "Medical consultation" means a consultation which takes place 
between an employee and a licensed physician for the purpose of 
determining what medical examination or procedures, if any, are 
appropriate in cases where a significant exposure to a hazardous 
chemical may have taken place. 
 "Organic peroxides" means an organic compound that contains 
the bivalent -O-O- structure and which may be considered to be a 
structural derivative of hydrogen peroxide where one or both of the 
hydrogen atoms has been replaced by an organic radical. 
 "Oxidizer" means a chemical other that a blasting agent or 
explosive as defined in 1910.109(a), that initiates or promotes 
combustion in other materials, thereby causing fire either of itself 
or through the release of oxygen or other gases. 
 "Physical hazard" means a chemical  for which there is 
scientifically valid evidence that it is a combustible liquid, a 
compressed gas, explosive, flammable, an organic peroxide, an 
oxidizer, pyrophoric, unstable (reactive) or water-reactive. 
 "Protective laboratory practices and equipment" means those 
laboratory procedures, practices and equipment accepted by 
laboratory health and safety experts as effective, or that the 
employer can show to be effective, in minimizing the potential for 
employee exposure to hazardous chemicals. 


 "Reproductive toxins" means chemicals which affect the 
reproductive capabilities including chromosomal damage 
(mutations) and effects on fetuses (teratogenesis) 
 "Select carcinogen" means any substance which meets one of 
the following criteria: 
 (i) It is regulated by OSHA as a carcinogen; or 
 (ii) It is listed under the category, "known to be carcinogens," in 
the Annual Report on Carcinogens published by the National 
Toxicology Program (NTP) (latest edition); or 
 (iii) It is listed under Group 1 ("carcinogenic to humans") by the 
International Agency for Research on Cancer Monographs (IARC) 
(latest editions); or 
 (iv) It is listed in either Group 2A or @B by IARC or under the 
category, "reasonably anticipated to be carcinogens" by NTP, and 
causes statistically significant tumor incidence in experimental 
animals in accordance with any of the following criteria: 
 (A) After inhalation exposure of 6-7 hours per day, 5 days per 
week, for a significant portion of a lifetime to dosages of less than 
10 mg/m3; 
 (B) After repeated skin application of less than 300 (mg/kg of 
body weight) per week; or 
 (C) After oral dosages of less than 50 mg/kg of body weight per 
day. 
 "Unstable (reactive)" means a chemical which is the pure state, 
or as produced or transported, will vigorously polymerize, 
decompose, condense, or will become self-reactive under 
conditions of shocks, pressure or temperature. 
 "Water-reactive" means a chemical that reacts with water to 
release a gas that is either flammable or presents a health hazard. 
 (c) Permissible exposure limits.  For laboratory uses of OSHA 
regulated substances, the employer shall assure that laboratory 
employees' exposures to such substances do not exceed the 
permissible exposure limits specified in 26 CFR par 1910, subpart 
Z. 
 (d)Employee exposure determination-(1)Initial monitoring.  The 
employer shall measure the employee's exposure to any substance 
regulated by a standard which requires monitoring if there is 
reason to believe that exposure levels for that substance routinely 
exceed the action level (or in the absence of an action level, the 
PEL. 
 (2) Periodic monitoring.  If the initial monitoring prescribed by 
paragraph (d)(1) of this section discloses employee exposure over 
the action level (or in the absence of an action level, the PEL), the 
employer shall immediately comply with the exposure monitoring 
provisions of the relevant standard. 
 (3) Termination of monitoring.  Monitoring may be terminated 
in accordance with the relevant standard. 
 (4)Employee notification of monitoring results.  The employer 
shall, within 15 working days after the receipt of any monitoring 
results, notify the employee of these results in writing either 
individually or by posting results in an appropriate location that is 
accessible to employees. 
 (e)Chemical hygiene plan-General.  (Appendix A of this section 
is non-mandatory but provides guidance to assist employers in the 
development of the Chemical Hygiene Plan). (1) Where hazardous 
chemicals as defined by this standard are used in the workplace, 
the employer shall develop and carry out the provisions of a 
written Chemical Hygiene Plan which is: 
 (i) Capable of protecting employees from health hazards 
associated with hazardous chemicals in that laboratory and 
 (ii) Capable of keeping exposures below the limits specified in 
paragraph (c) of this section. 
 (2) The Chemical Hygiene Plan shall be readily available to 
employees, employee representatives and, upon request, to the 
Assistant Secretary. 
 (3) The Chemical Hygiene Plan shall include each of the 
following elements and shall indicate specific measures that the 
employer will take to ensure laboratory employee protection: 
 (i) Standard operating procedures relevant to safety and health 
considerations tob e followed when laboratory work involves the 
use of hazardous chemicals; 
 (ii) Criteria that the employer will use to determine and 
implement control measures to reduce employee exposure to 
hazardous chemicals including engineering controls, the use of 
personal protective equipment and hygiene practices; particular 







 
attention shall be given to the selection of control measure for 
chemicals that are known to be extremely hazardous; 
 (iii) A requirement that fume hoods and other protective 
equipment are functioning properly and specific measures that 
shall be taken to ensure proper and adequate performance of such 
equipment; 
 (iv) Provisions for employee information and training as 
prescribed in paragraph (f) of this section; 
 (v) The circumstances under which a particular laboratory 
operation, procedure or activity shall require prior approval from 
the employer or the employer's designee before implementation; 
 (vi) Provisions for medical consultation and medical 
examinations in accordance with paragraph (g) of this section; 
 (vii) Designation of personnel responsible for implementation of 
Chemical Hygiene Plan including the assignment of a Chemical 
Hygiene Officer and, if appropriate, establishment of a Chemical 
Hygiene Committee; and 
 (viii) Provisions for additional employee protection for work 
with particularly hazardous substances.  These include "select 
carcinogens," reproductive toxins and substances which have a 
high degree of acute toxicity.  Specific consideration shall be given 
to the following provisions which shall be included where 
appropriate: 
 (A) Establishment of a designated area; 
 (B) Use of containment devices such as fume hood or glove 
boxes; 
 (C) Procedures for safe removal of contaminated waste; and 
 (D) Decontamination procedures. 
 (4) The employer shall review and evaluate the effectiveness of 
the Chemical Hygiene Plan at least annually and update it as 
necessary. 
 (f) Employee information and training. (1) The employer shall 
provide employees with information and training to ensure that 
they are apprised of the hazards of chemicals present in their work 
area. 
 (2) Such information shall be provided at the time of an 
employees' initial assignment to a work area where hazardous 
chemicals are present and prior to assignments involving new 
exposure situations.   The frequency of refresher information and 
training shall be determined by the employer. 
 (3) Information.  Employees shall be informed of: 
 (i) The contents of this standard and its appendices which shall 
be made available to employees; 
 (ii) The location and availability of the employer's Chemical 
Hygiene Plan; 
 (iii) The permissible exposure limits for OSHA regulated 
substances or recommended exposure limits for other hazardous 
chemicals where there is no applicable OSHA standard; 
 (iv)Signs and symptoms associated with exposures to hazardous 
chemicals used in the laboratory; and 
 (v) The location and availability of known reference material on 
the hazards, safe handling, storage and disposal of hazardous 
chemicals found in the laboratory including, but not limited to, 
Material Safety Data Sheets received from the chemical supplier. 
 (4) Training. (I) Employee training shall include:  
 (A) Methods and observations that may be used to detect the 
presence or release of a hazardous chemical (such as monitoring 
conducted by the employer, continuous monitoring devices, visual 
appearance or odor of hazardous chemicals when being released, 
etc.); 
 (B) The physical and health hazards of chemicals in the work 
area; and 
 (C) The measures employees can take to protect themselves 
from these hazards, including specific procedures the employer has 
implemented to protect employees from exposure to hazardous 
chemicals, such as appropriate work practices, emergency 
procedures, and personal protective equipment to be used. 
 (ii) The employee shall be trained on the applicable details of 
the employer's written Chemical Hygiene Plan. 
 (g) Medical consultation and medical examinations. (1) The 
employer shall provide all employees who work with hazardous 
chemicals an opportunity to receive medical attention, including 
any follow-up examinations which the examining physician 
determines to be necessary, under the following circumstances: 
 (i) Whenever an employee develops signs or symptoms 
associated with a hazardous chemical to which the employee may 


have been exposed in the laboratory, the employee shall be 
provided an opportunity to receive an appropriate medical 
examination. 
 (ii) Where exposure monitoring reveals an exposure level  
routinely above the action level (or in the absence of an action 
level, the PEL) for an OSHA regulated substance for which there 
are exposure monitoring and medical surveillance requirements, 
medical surveillance shall be established for the affected employee 
as prescribed by the particular standard. 
 (iii) Whenever an event takes place in the work area such as a 
spill, leak, explosion or other occurrence resulting in the likelihood 
of a hazardous exposure, the affected employee shall be provided 
and opportunity for a medical consultation.  Such consultation 
shall be for the purpose of determining the need for a medical 
examination. 
 (2) All medical examinations and consultations shall be 
performed by or under the direct supervision of a licensed 
physician and shall be provided without cost to the employee, 
without loss of pay and at a reasonable time and place. 
 (3) Information provided to the physician.  The employer shall 
provide the following information to the physician: 
 (i) The identity of the hazardous chemical(s) to which the 
employee may have been exposed; 
 (ii) A description of the conditions under which the exposure 
occurred including quantitative exposure data, if available; and 
 (iii) A description of the signs and symptoms of exposure that 
the employee is experiencing, if any. 
 (4) Physician's written opinion. (i) For examination or 
consultation required under this standard, the employer shall obtain 
a written opinion from the examining physician which shall 
include the following: 
 (A) Any recommendation for further medical follow-up; 
 (B) The results of the medical examination and any associated 
tests; 
 (C) Any medical condition which may be revealed in the course 
of the examination which may place the employee at increased risk 
as a result of exposure to a hazardous chemical found in the 
workplace; and 
 (D) A statement that the employee has been informed by the 
physician of the results of the consultation or medical examination 
and any medical condition that may require further examination or 
treatment. 
 (ii) The written opinion shall not reveal specific findings of 
diagnoses unrelated to occupational exposure. 
 (h) Hazard identification. (1) With respect to labels and material 
safety data sheets: 
 (i) Employers shall ensure that labels on incoming containers of 
hazardous chemicals are not removed or defaced. 
 (ii) Employers shall maintain any material safety data sheets 
that are received with incoming shipments of hazardous chemicals, 
and ensure that they are readily accessible to laboratory employees. 
 (2) The following provisions shall apply to chemical substances 
developed in the laboratory: 
 (i) If the composition of the chemical substance which is 
produced exclusively for the laboratory's use is known, the 
employer shall determine if it is a hazardous chemical as defined in 
paragraph (b) of this section.  If the chemical is determined to be 
hazardous, the employer shall provide appropriate training as 
required under paragraph (f) of this section. 
 (ii) If the chemical produced is a byproduct whose composition 
is not known, the employer shall assume that the substance is 
hazardous and shall implement paragraph (e) of this section. 
 (iii) If the chemical substance is produced for another user 
outside of the laboratory, the employer shall comply with the 
Hazard Communication Standard (26 CFR 1910.1200) including 
requirements for preparation of material safety data sheets and 
labeling. 
 (i) Use of respirators. Where the use of respirators is necessary 
to maintain exposure below permissible exposure limits, the 
employer shall provide, at no cost to the employee, the proper 
respiratory equipment.  Respirators shall be selected and used in 
accordance with the requirements of 29 CFR 1910.134. 
 (j) Recordkeeping. (1) The employer shall establish and 
maintain for each employee an accurate record of any 
measurements taken to monitor employee exposures and any 







 
medical consultation and examinations including test or written 
opinions required by this standard. 
 (2) The employer shall assure that such records are kept, 
transferred, and made available in accordance with 29 CFR 
1910.20. 
 (k) Dates-(1) Effective date. This section shall become effective 
May 1, 1990. 
 (2) Start-up dates.  (i) Employers shall have developed and 
implemented a written Chemical Hygiene Plan no later than 
January 31, 1991. 
 (ii) Paragraph (a)(2) of this section shall not take effect until the 
employer has developed and implemented a written Chemical 
Hygiene Plan. 
 (l) Appendices. The information contained in the appendices is 
not intended, by itself, to create any additional obligations not 
otherwise imposed or to detract from any existing obligation. 
 
Appendix A to 1910.1450-National Research Council 
Recommendations Concerning Chemical Hygiene in 
Laboratories (Non-Mandatory) 
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Foreword 
 As guidance for each employer's development of an appropriate 
laboratory Chemical Hygiene Plan, the following non-mandatory 
recommendations are provided.  They were extracted from 


"Prudent Practices for handling Hazardous Chemical in 
Laboratories" (referred to below as "Prudent Practices"), which 
was published in 1981 by the National Research Council and is 
available from the National Academy Press, 2101 Constitution 
Ave., NW., Washington DC 20418. 
 "Prudent Practices" is cited because of its wide distribution and 
acceptance and because of its preparation by members of the 
laboratory community through the sponsorship of the National 
Research Council.  However, none of the recommendations given 
here will modify any requirements of the laboratory standard.  This 
Appendix merely presents pertinent recommendations from 
"Prudent Practices", organized into a form convenient for quick 
reference during operation of a laboratory facility and during 
development and application of a Chemical Hygiene Plan.  Users 
of this appendix should consult "Prudent Practices" for a more 
extended presentation and justification for each recommendation. 
 "Prudent Practices" deals with both safety and chemical hazards 
while the laboratory standard is concerned primarily with chemical 
hazards.  Therefore, only those recommendation directed primarily 
toward control of toxic exposures are cited in this appendix, with 
the term "chemical hygiene" being substituted for the word 
"safety".  However, since conditions producing or threatening 
physical injury often pose toxic risks as well, page references 
concerning major categories of safety hazards in the laboratory are 
given in section F. 
 The recommendations from "Prudent Practices" have been 
paraphrased, combined, or otherwise reorganized, and headings 
have been added.  However, their sense has not been changed. 
 
Corresponding Sections of the Standard and this Appendix 
 The following table is given for the convenience of those who 
are developing a Chemical Hygiene Plan which will satisfy the 
requirements of paragraph (e) of the standard.  It indicates those 
sections of this appendix which are most pertinent to each of the 
sections of paragraph (e) and related paragraphs. 
 
Paragraph and topic in laboratory standard Relevant 


appendix 
section 


(e)(3)(i) Standard operating procedures for 
handling toxic chemicals. 


C, D, E 


(e)(3)(ii) Criteria to be used for 
implementation of measures to reduce 
exposure. 


D 


(e)(3)(iii) Fume hood performance C4b 
(e)(3)(iv) Employee information and 


training (including emergency 
procedures). 


D10, D9 


(e)(3)(v) Requirements for prior approval of 
laboratory activities. 


E2b, E4b 


(e)(3)(vi) Medical consultation and medical 
examinations 


D5, E4f 


(e)(3)(vii) Chemical hygiene 
responsibilities. 


B 


(e)(3)(viii) Special precautions for work 
with particularly hazardous substances. 


E2, E3, E4 


 
 In this appendix, those recommendations directed primarily at 
administrators and supervisors are given in sections A-D.  Those 
recommendations of primary concern to employees who are 
actually handling laboratory chemical are given in section E.  
(Reference to page numbers in "Prudent Practices" are given in 
parentheses.) 
 
A. General Principles for Work with Laboratory Chemicals 
 In addition to the more detailed recommendations listed below 
in sections B-E, "Prudent Practices" expresses certain general 
principles, including the following: 
 1. It is prudent to minimize all chemical exposures.   Because 
few laboratory chemicals are without hazards, general precautions 
for handling all laboratory chemicals should be adopted, rather 
than specific guidelines for particular chemicals (2, 10).  Skin 
contact with chemicals should be avoided as a cardinal rule (198). 
 2. Avoid underestimation of risk.  Even for substances of no 
known significant hazard, exposure should be minimized; for work 
with special precautions should be taken 910, 37, 38).  One should 







 
assume that any mixture will be more toxic than its most toxic 
component (30,103) and that all substances of unknown toxicity 
are toxic (3, 34). 
 3. Provide adequate ventilation. The best way to prevent 
exposure to airborne substances is to prevent their escape into the 
working atmosphere by use of hoods and other ventilation devices 
(32, 198). 
 4. Institute a chemical hygiene program.  A mandatory chemical 
hygiene program designed to minimize exposures is needed; it 
should be a regular, continuing effort, not merely a standby or 
short-term activity (6, 11).  Its recommendations should be 
followed in academic teaching laboratories as ell as by full-time 
laboratory workers (13). 
 5. Observe the PELs, TLVs.  The Permissible Exposure Limits 
of OSHA and the Threshold Limit Values of the American 
Conference of Governmental Industrial Hygienists should not be 
exceeded (13). 
 
B. Chemical Hygiene Responsibilities 
 Responsibility for chemical hygiene rest at all levels (6, 11, 21) 
including the: 
 1. Chief executive officer, who has ultimate responsibility for 
chemical hygiene within the institution, and must with other 
administrators, provide continuing support for institutional 
chemical hygiene (7, 11). 
 2. Supervisor of the department or other administrative unit, 
who is responsible for chemical hygiene in that unit (7). 
 3. Chemical hygiene officer(s), whose appointment is essential 
(7) and who must: 
 (a) Work with administrators and other employees to develop 
and implement appropriate chemical hygiene policies and practices 
(7); 
 (b) Monitor procurement, use, and disposal of chemicals used in 
the lab (8); 
 (c) See that appropriate audits are maintained (8); 
 (d) Help project directors develop precautions and adequate 
facilities (10); 
 (e) Know the current legal requirements concerning regulated 
substances (50); and 
 (f) Seek ways to improve the chemical hygiene program (8, 11). 
 4. Laboratory supervisor, who has overall responsibility for 
chemical hygiene in the laboratory (21) including responsibility to: 
 (a) Ensure that workers know and follow the chemical hygiene 
rules, that protective equipment is available and in working order, 
and that appropriate training has been provided (21, 22); 
 (b) Provide regular, formal chemical hygiene and housekeeping 
inspections including routine inspections of emergency equipment 
(21, 171); 
 (c) Know the current legal requirements concerning regulated 
substances (50, 231); 
 (d) Determine the required levels of protective apparel and 
equipment (156, 160, 162); and 
 (e) ensure that facilities and training for use of any material 
being ordered are adequate (215). 
 5. Project director or director of other specific operation, who 
has primary responsibility for chemical hygiene procedures for that 
operation (7). 
 6. Laboratory worker, who is responsible for: 
 (a) Planning and conducting each operation in accordance with 
the institutional chemical hygiene procedures (7, 21, 22, 230); and 
 (b) Developing good personal chemical hygiene habits (22). 
 
C. The Laboratory Facility 
 1. Design. The laboratory facility should have: 
 (a) An appropriate general ventilation system (see C4 below) 
with air intakes and exhausts located so as to avoid intake of 
contaminated air (194); 
 (b) Adequate, well-ventilated stockrooms/storerooms (218, 
219); 
 (c) Laboratory hoods and sinks (12, 162); 
 (d) Other safety equipment including eyewash fountains and 
drench showers (162, 169); and  
 (e) Arrangements for waste disposal (12, 240). 
 2. Maintenance. Chemical-hygiene-related equipment (hoods, 
incinerator, etc.) should undergo continuing appraisal and be 
modified if inadequate (11, 12). 


 3. Usage.  The work conducted (10) and its scale (12) must be 
appropriate to the physical facilities available and, especially, to 
the quality of ventilation (13). 
 4. Ventilation.-(a) General laboratory ventilation.  This system 
should: Provide a source of air for breathing and for input to local 
ventilation devices (199); it should not be relied on for protection 
from toxic substances released into the laboratory (198); ensure 
that laboratory air is continually replaced, preventing increase of 
air concentrations of toxic substances during the working day 
(194); direct air flow into the laboratory from non-laboratory areas 
and out to the exterior of the building (194). 
 (b) Hoods. A laboratory hood with 2.5 linear feet of hood space 
per person should be provided for every 2 workers if they spend 
most of their time working with chemicals (199); each hood should 
have a continuous monitoring device to allow convenient 
confirmation of adequate hood performance before use (200, 209).  
If this is not possible, work with substances of unknown toxicity 
should be avoided (13) or other types of local ventilation devices 
should be provided (199).  See pp. 201-206 for a discussion of 
hood design, construction, and evaluation. 
 (c) Other local ventilation devices.  Ventilated storage cabinets, 
canopy hoods, snorkels, etc. should be provided as needed (199).  
Each canopy hood and snorkel should have a separate duct (207). 
 (d) Special ventilation areas.  Exhaust air from glove boxes and 
isolation rooms should be passed through scrubbers or other 
treatment before release into the regular exhaust system (208).  
Cold rooms and warm rooms should have provisions for rapid 
escape in the event of electrical failure (209). 
 (e) Modifications.  Any alteration of the ventilation system 
should be made only if thorough testing indicates that worker 
protection from airborne toxic substances will continue to be 
adequate (12, 193, 204). 
 (f) Performance.  Rate: 4-12 room air changes/hour is normally 
adequate general ventilation if local exhaust systems such as hoods 
are used as the primary method of control (194). 
 (g) Quality.  General air flow should not be turbulent and should 
be relatively uniform throughout the laboratory, with no high 
velocity or static areas (194,195); airflow into and within the hood 
should not be excessively turbulent (200); hood face velocity 
should be adequate (typically 60-100 lfm) (200, 204). 
 (h) Evaluation.  Quality and quantity of ventilation should be 
evaluated on installation (202), regularly monitored ( at least every 
3 months) (6, 12, 14, 195), and reevaluated whenever a change in 
local ventilation devices is made (12, 195, 207).  See pp. 195-198 
for methods of evaluation and for calculation of estimated airborne 
contaminant concentrations. 
 
D. Components of the chemical Hygiene Plan 
 
1. Basic Rules and Procedures 
(Recommendations for these are given in section E, below) 
 
2. Chemical Procurement, Distribution, and Storage 
 (a) Procurement.  Before a substance is received, information 
on proper handling, storage, and disposal should be known to those 
who will be involved (251, 216). No container should be accepted 
without an adequate identifying label (216). 
 (b) Stockrooms/storerooms.  Toxic substances should be 
segregated in a well-identified area with local exhaust ventilation 
(221).  Chemicals which are highly toxic (227) or other chemicals 
whose containers have been opened should be in unbreakable 
secondary containers (219).  Stored chemicals should be examined 
periodically (at least annually) for replacement, deterioration, and 
container integrity (218-19). 
 Stockrooms/storerooms should not be used as preparation or 
repackaging areas, should be open during normal working hours, 
and should be controlled by one person (219). 
 (c) Distribution.  When chemicals are hand carried, the 
container should be placed in an outside container or bucket.  
Freight-only elevators should be used if possible (223). 
 (d) Laboratory storage.  Amounts permitted should be as small 
as practical.  Storage on bench tops and in hoods is inadvisable.  
Exposure to heat or direct sunlight should be avoided.  Periodic 
inventories should be conducted, with unneeded items being 
discarded or returned to the storeroom/stockroom (225-6, 229). 
 







 
3. Environmental Monitoring 
 Regular instrumental monitoring of airborne concentration is 
not usually justified or practical in laboratories but may be 
appropriate when testing or redesigning hoods or other ventilation 
devised (12) or when a highly toxic substance is stored or used 
regularly (e.g., 3 times/week) (13). 
 
4. Housekeeping, Maintenance, and Inspections 
 (a) Cleaning.  Floors should be cleaned regularly (24). 
 (b) Inspections.  Formal housekeeping and chemical hygiene 
inspections should be held at least quarterly (6, 21) for units which 
have frequent personnel changes and semiannually for other; 
informal inspections should be continual (21). 
 (c) Maintenance.  Eye wash fountains should be inspected at 
intervals of not less than 3 months (6).  Respirators for routine use 
should be inspected periodically by the laboratory supervisor 
(169).  Safety showers should be tested routinely (169).  Other 
safety equipment should be inspected regularly. (e.g., every 3-6 
months) (6, 24,171).  Procedures to prevent restarting of out-of-
service equipment should be established (25). 
 (d) Passageways.  Stairways and hallways should not be used as 
storage areas (24).  Access to exits, emergency equipment, and 
utility controls should never be blocked (24). 
 
5. Medical Program 
 (a) Compliance with regulations.  Regular medical surveillance 
should be established to the extent required by regulations (12). 
 (b) Routine surveillance.  Anyone whose work involves regular 
and frequent handling of toxicologically significant quantities of a 
chemical should consult a qualified physician to determine on an 
individual basis whether a regular schedule of medical surveillance 
is desirable (11, 50). 
 (c) First aid.  Personnel trained in first aid should be available 
during working hours and an emergency room with medical 
personnel should be nearby (173).  See pp. 176-178 for description 
of some emergency first aid procedures. 
 
6. Protective Apparel and Equipment 
 These should include for each laboratory: 
 (a) Protective apparel compatible with the required degree of 
protection for substance being handled (158-161); 
 (b) An easily accessible drench-type safety shower (162, 169); 
 (c) An eyewash fountain (162); 
 (d) A fire extinguisher (162-164); 
 (e) Respiratory protection (164-9), fire alarm and telephone for 
emergency use (162) should be available nearby; and 
 (f) Other items designated by the laboratory supervisor (156, 
160). 
 
7. Records 
 (a) Accident records should be written and retained (174). 
 (b) Chemical Hygiene Plan records should document that the 
facilities and precautions were compatible with current knowledge 
and regulations (7). 
 (c) Inventory and usage records for high-risk substances should 
be kept as specified in sections E3e below. 
 (d) Medical records should be retained by the institution in 
accordance with the requirements of state and federal regulations 
(12). 
 
8. Signs and Labels 
 Prominent signs and labels of the following types should be 
posted: 
 (a) Emergency telephone numbers of emergency 
personnel/facilities, supervisors, and laboratory workers (28); 
 (b) Identity labels, showing contents of containers (including 
waste receptacles) and associated hazards (27, 48); 
 (c) Locations signs for safety showers, eyewash stations, other 
safety and first aid equipment, exits (27) and areas where food and 
beverage consumption and storage are permitted (24); and 
 (d) Warnings at areas or equipment where special or unusual 
hazards exist (27). 
 
9. Spills and Accidents 
 (a) A written emergency plan should be established and 
communicated to all personnel; it should include procedures for 


ventilation failure (200), evacuation, medical care, reporting, and 
drills (172). 
 (b) There should be an alarm system to alert people in all parts 
of the facility including isolation areas such as cold rooms (172). 
 (c) A spill control policy should be developed and should 
include consideration of prevention, containment, cleanup, and 
reporting (175). 
 (d) All accidents or near accidents should be carefully analyzed 
with the results distributed to all who might benefit (8, 28). 
 
10. Information and Training Program 
 (a) Aim: To assure that all individuals at risk are adequately 
informed about the work in the laboratory, its risks, and what to do 
if an accident occurs (5, 15). 
 (b) Emergency and Personal Protection Training: Every 
laboratory worker should know the location and proper use of 
available protective apparel and equipment (154, 169). 
 Some of the full-time personnel of the laboratory should be 
trained in the proper use of emergency equipment and procedures 
(6). 
 Such training as well as first aid instruction should be available 
to (154) and encouraged for (176) everyone who might need it. 
 (c) Receiving and stockroom/storeroom personnel should know 
about hazards, handling equipment, protective apparel, and 
relevant regulations (217). 
 (d) Frequency of Training: The training and education program 
should be a regular, continuing activity-not simply an annual 
presentation (15). 
 (e) Literature/Consultation: Literature and consulting advice 
concerning chemical hygiene should be readily available to 
laboratory personnel, who should be encouraged to use these 
information resources (14). 
 
11. Waste Disposal Program 
 (a) Aim: To assure that minimal harm to people, other 
organisms, and the environment will result from the disposal of 
waste laboratory chemicals (5). 
 (b) Content (14,232, 233, 240): The waste disposal program 
should specify how waste is collected, segregated, stored, and 
transported and include consideration of what materials can be 
incinerated.  Transport from the institution must be in accordance 
with DOT regulations (244). 
 (c) Discarding Chemical Stocks: Unlabeled containers of 
chemicals and solutions should undergo prompt disposal; if 
partially used, they should not be opened (24, 270. 
 Before a worker's employment in the laboratory ends, chemicals 
for which that person was responsible should be discarded or 
returned to storage (226). 
 (d) Frequency of Disposal: Waste should be removed from 
laboratories to a central waste storage area at least once per week 
and from the central waste storage area at regular intervals (14). 
 (e) Method of Disposal: Incineration in an environmentally 
acceptable manner is the most practical disposal method for 
combustible laboratory waste (14, 238, 241). 
 Indiscriminate disposal by pouring waste chemicals down the 
drain (14, 231,242) or adding them to mixed refuse for landfill 
burial is unacceptable (14). 
 Hoods should not be used as a means of disposal for volatile 
chemical (40, 200). 
 Disposal by recycling (233, 243) or chemical decontamination 
should be used when possible. 
 
E. Basic Rules and Procedures for Working with Chemicals 
 The Chemical Hygiene Plan should require that laboratory 
workers know and follow its rules and procedures.  In addition to 
the procedures of the sub programs mentioned above, these should 
include the rules listed below. 
 
1.General Rules 
 The following should be used for essentially all laboratory work 
with chemicals: 
 (a) Accidents and spills-eye Contact: Promptly flush eyes with 
water for a prolonged period (15 minutes) and seek medical 
attention (33, 172). 
 Ingestion: Encourage the victim to drink large amounts of water 
(178). 







 
 Skin Contact: Promptly flush the affected area with water (33, 
172, 178) and remove any contaminated clothing (172, 178). If 
symptoms persist after washing, seek medical attention (33). 
 Clean-up.  Promptly clean up spills, using appropriate protective 
apparel and equipment and proper disposal (24, 33).  See pp. 233-
237 for specific clean-up recommendations. 
 (b) Avoidance of "routine" exposure; Develop and encourage 
safe habits (230; avoid unnecessary exposure to chemicals by any 
route (23); 
 Do not smell or taste chemicals (32). Vent apparatus which may 
discharge toxic chemicals (vacuum pumps, distillation columns, 
etc.) into local exhaust devices (199). 
 Inspect gloves (157) and test glove boxes (208) before use. 
 Do not allow release of toxic substances in cold rooms and 
worm rooms, since these have contained recirculated atmospheres 
(209). 
 (c) Choice of chemicals: Use only those chemicals for which the 
quality of the available ventilation system is appropriate (13). 
 (d) Eating, smoking, etc.: Avoid eating, drinking, smoking, gum 
chewing, or application of cosmetics in areas where laboratory 
chemicals are present (22, 24, 32, 40); wash hands before 
conducting these activities. 
 Avoid storage, handling, or consumption of food or beverages 
in storage areas, refrigerators, glassware or utensils which are also 
used for laboratory operations (23, 24, 226). 
 (e)Equipment and glassware: handle and store laboratory 
glassware with care to avoid damage; do not use damaged 
glassware (250. Use extra care with Dewar flasks and other 
evacuated glass apparatus; shield or wrap them to contain 
chemicals and fragments should implosion occur (25).  Use 
equipment only for its designed purpose (23, 26). 
 (f) Exiting: Wash areas of exposed skin well before leaving the 
laboratory (23). 
 (h) Horseplay: Avoid practical jokes or other behavior which 
might confuse, startle or distract another worker (23). 
 (i) Personal apparel: Confine long hair and loose clothing (23, 
158).  Wear shoes at all time in the laboratory but do not wear 
sandals, perforated shoes, or sneakers (158). 
 (j) Personal housekeeping: Keep the work area clean and 
uncluttered, with chemicals and equipment being properly labeled 
and stored; clean up the work area on completion of an  operation 
or at the end of each day (24). 
 (k) Personal protection: Assure that appropriate eye protection 
(154-156) is worn by all persons, including visitors, where 
chemicals are stored or handled (22, 23, 33, 154). 
 Wear appropriate gloves when the potential for contact with 
toxic materials exists (157); inspect the gloves before each use, 
wash them before removal, and replace them periodically (157). (A 
table of resistance to chemicals of common glove materials is 
given p. 159). 
 Use appropriate (164-168) respiratory equipment when air 
contaminant concentrations are not sufficiently restricted by 
engineering controls (164-5), inspecting the respirator before use 
(169). 
 Use any other protective and emergency apparel and equipment 
as appropriate (22, 157-162). 
 Avoid use of contact lenses in the laboratory unless necessary; 
if they are used, inform supervisor so special precautions can be 
taken (155). 
 Remove laboratory coats immediately on significant 
contamination (161). 
 (l) Planning: Seek information and advice about hazards (7), 
plan appropriate protective procedures, and plan positioning of 
equipment before beginning any new operation (22, 23). 
 (m) Unattended operations: Leave lights on, place an 
appropriate sign on the door, and provide for containment of toxic 
substance in the event of failure of a utility service (such as cooling 
water) to an unattended operation (27, 128). 
 (n) Use of hood: use the hood for operations which might result 
in release of toxic chemical vapors or dust (198-9). 
 As a rule of thumb, use a hood or other local ventilation device 
when working with any appreciably volatile substance with a TLV 
of less that 50 ppm (13). 
 Confirm adequate hood performance before use; keep hood 
closed at all times except when adjustments within the hood are 


being made (200); keep materials stored in hoods to a minimum 
and do not allow them to block vents or air flow (200). 
 Leave the hood "on" when it is not in active use if toxic 
substances are stored in it or if it is uncertain whether adequate 
general laboratory ventilation will be maintained when it is "off" 
(200). 
 (o) Vigilance: Be alert to unsafe conditions and see that they are 
corrected when detected (22). 
 (p) Waste disposal: Assure that the plan for each laboratory 
operation includes plans and training for waste disposal (230). 
 Deposit chemical waste in appropriately labeled receptacles and 
follow all other waste disposal procedures of the Chemical 
Hygiene Plan (22, 24). 
 Do not discharge to the sewer concentrated acids or bases (231); 
highly toxic, malodorous, or lachrymatory substances (231); or any 
substances which might interfere with the biological activity of 
waste water treatment plants, create fire or explosion hazards, 
cause structural damage or obstruct flow (242). 
 (q) Working alone: Avoid working alone in a building; do not 
work alone in a laboratory if the procedures being conducted are 
hazardous (28). 
 
2. Working with Allergens and Embryotoxins 
 (a) Allergens (examples: diazomethane, isocyanates, 
bichromates): Wear suitable gloves to prevent hand contact with 
allergens or substances of unknown allergenic activity (35). 
 (b) Embryotoxins (34-5) (examples: organomercurials, lead 
compounds, formamide): If you are a woman of childbearing age, 
handle these substances only in a hood whose satisfactory 
performance has been confirmed, using appropriate  protective 
apparel (especially gloves) to prevent skin contact. 
 Review each use of these materials with the research supervisor 
and review continuing uses annually or whenever a procedural 
change is made. 
 Store these substances, properly labeled, in an adequately 
ventilated area in an unbreakable secondary container. 
 Notify supervisors of all incidents of exposure or spills; consult 
a qualified physician when appropriate. 
 
3. Work with Chemicals of Moderate Chronic or High Acute 
Toxicity 
 Examples: diisopropylfluorophosphate (41), hydrofluoric acid 
(43), hydrogen cyanide (45). 
 Supplemental rules to be followed in addition to those mention 
above (Procedure B of "Prudent Practices"' pp. 39-41): 
 (a) Aim: To minimize exposure to these toxic substances by any 
route using all reasonable precautions (39). 
 (b) Applicability: These precautions are appropriate for 
substances with moderate chronic or high acute toxicity used in 
significant quantities (39). 
 (c) Location: use and store these substances only in areas of 
restricted access with special warning signs (40, 229). 
 Always use a hood (previously evaluated to confirm adequate 
performance with a face velocity of at least 60 linear feet per 
minute) (40) or other containment device for procedures which 
may result in the generation of aerosols or vapors containing the 
substance (39); trap released vapors to prevent their discharge with 
the hood exhaust (40). 
 (d) Personal protection: Always avoid skin contact by use of 
gloves and long sleeves (and other protective apparel as 
appropriate) (39).  Always wash hands and arms immediately after 
working with these materials (40). 
 (e) Records: Maintain records of the amounts of these materials 
on hand, amounts used, and the names of the workers involved (40, 
229). 
 (f) Prevention of spills and accidents: Be prepared for accidents 
and spills (41). 
 Assure that at least 2 people are present at all times if a 
compound in use is highly toxic or of unknown toxicity (39). 
 Store breakable containers of these substances in chemically 
resistant trays; also work and mount apparatus above such tray or 
cover work and storage surfaces with removable, absorbent, plastic 
backed paper (40). 
 If a major spill occurs outside the hood, evacuate the area; 
assure that cleanup personnel wear suitable protective apparel and 
equipment (41). 







 
 (g) Waste: Thoroughly decontaminate or incinerate 
contaminated clothing or shoes (41). If possible, chemically 
decontaminate by chemical conversion (40). 
 Store contaminated waste in closed, suitably labeled, 
impervious containers (for liquids, in glass or plastic bottles half-
filled with vermiculite) (40). 
 
4. Work with chemicals of High Chronic Toxicity 
 (Examples: dimethylmercury and nickel carbonyl (48), benzo-a-
pyrene (51), N-nitrosodiethylamine (54), other human carcinogens 
or substances of known high chronic toxicity (in quantities above a 
few milligrams to a few grams, depending on the substance) (47). 
(Procedure A of "Prudent Practices" pp. 47-50). 
 (a) Access: Conduct all transfers and work with these substances 
in a "controlled area": a restricted access hood, glove box, or 
portion of a lab, designated for use of highly toxic substances, for 
which all people with access are aware of the substance being used 
and necessary precautions (48). 
 (b) Approvals: Prepare a plan for use and disposal of these 
materials and obtain the approval of the laboratory supervisor (48). 
 (c) Non-contamination/Decontamination: protect vacuum 
pumps against contamination by scrubbers or HEPA filters and 
vent them into the hood (49).  Decontaminate vacuum pumps or 
other contaminated equipment, including glassware, in the hood 
before removing them from the controlled area (49, 50). 
 Decontaminate the controlled area before normal work is 
resumed there (50). 
 (d) Exiting: On leaving a controlled area, remove any protective 
apparel (placing it in an appropriate, labeled container) and 
thoroughly wash hands, forearms, face, and neck (49). 
 (e) Housekeeping: Use a wet mop or a vacuum cleaner equipped 
with a HEPA filter instead of dry sweeping if the toxic substance 
was a dry powder (50). 
 (f) Medical surveillance: If using toxicologically significant 
quantities of such a substance on a regular basis (e.g., 3 times per 
week), consult a qualified physician concerning desirability of 
regular medical surveillance (50). 
 (g) Records: Keep accurate records of the amounts of these 
substances stored (229) and used, the dates of use, and names of 
users (48). 
 (h) Signs and labels: Assure that the controlled area is 
conspicuously marked with warning and restricted access signs 
(49) and that all containers of these substances are appropriately 
labeled with identity and warning labels (48). 
 (i) Spills: Assure that contingency plans, equipment, and 
materials to minimize exposures of people and property in case of 
accident are available (233-4). 
 (j) Storage: Store containers of these chemicals only in a 
ventilated, limited access (48, 227, 229) area in appropriately 
labeled, unbreakable, chemically resistant, secondary containers 
(48, 229). 
 (k) Glove boxes: For a negative pressure glove box, ventilation 
rate must be at least 2 volume changes/hour and pressure at least 
0.5 inches of water (48).  For a positive pressure glove box, 
thoroughly check for leaks before each use (49).  In either case, 
trap exit gases of filter them through a HEPA filter and then 
release them into the hood (49). 
 (l) Waste: Use chemical decontamination whenever possible; 
ensure that containers of contaminated waste (including washings 
from contaminated flasks) are transferred from the controlled area 
in a secondary container under the supervision of authorized 
personnel (49, 50, 233). 
 
5. Animal Work with Chemicals of High Chronic Toxicity 
 (a) Access: For large scale studies, special facilities with 
restricted access are preferable (56). 
 (b) Administration of the toxic substance: When possible, 
administer the substance by injection or gavage instead of in the 
diet.  If administration is in the diet, use a caging system under 
negative pressure or under laminar air flow directed toward HEPA 
filters (56). 
 (c) Aerosol suppression: Devise procedures which minimize 
formation and dispersal of contaminated aerosols, including those 
form food, urine, and feces (e.g., use HEPA filtered vacuum 
equipment for cleaning, moisten contaminated bedding before 


removal from the cage, mix diets in closed containers in a hood) 
(55, 56). 
 (d) Personal protection: When working in the animal room, 
wear plastic or rubber gloves, fully buttoned laboratory coat or 
jumpsuit and, if needed because of incomplete suppression of 
aerosols, other apparel and equipment (shoe and head coverings, 
respirator) (56). 
 (e) Waste disposal: Dispose of contaminated animal tissues and 
excreta by incineration if the available incinerator can convert the 
contaminant to non-toxic products (238); otherwise package the 
waste appropriately for burial in an EPA-approved site (239). 
 
F. Safety Recommendations 
 The above recommendations from "Prudent Practices" do not 
include those which are directed primarily toward prevention of 
physical injury rather than toxic exposure.  However, failure of 
precautions against injury will often have the secondary effect of 
causing toxic exposures.  Therefore, we list below page references 
for recommendations concerning some of the major categories of 
safety hazards which also have implications for chemical hygiene: 
 
1. Corrosive agents: (35-6) 
2. Electrically powered laboratory apparatus: (179-92) 
3. Fires, explosions: (26, 57-74, 162-4, 174-5,219-20, 226-7) 
4. Low temperature procedures: (26, 88) 
5. Pressurized and vacuum operations (including use of 
compressed gas cylinders): (27, 75-101) 
 
G. Material Safety Data Sheets 
 Material safety data sheets are presented in "Prudent Practices" 
for the chemicals listed below.  (Asterisks denote that 
comprehensive material safety data sheets are provided). 
*Acetyl peroxide (105) 
*Acrolein (106) 
*Acrylonilrile (107) 
Ammonia (anhydrous) (91) 
*Aniline (109) 
*Benzene (110) 
*Benzo[a]pyrene (112) 
*Bis(chloromethyl) ether (113) 
Boron trichloride (91) 
Boron trifluoride (92) 
Bromine (114) 
*Tert-butyl hydroperoxide (148) 
*Carbon disulfide (116) 
Carbon monoxide (92) 
*Carbon tetrachloride (118) 
*Chlorine (119) 
Chlorine trifluoride (94) 
*Chloroform (121) 
Chloromethane (93) 
*Diethyl ether (122) 
Diisopropyl fluorophosphate (41) 
*Dimehylformamide (123) 
*Dimethyl sulfate (125) 
*Dioxane (126) 
*Ethylene dibromide (128) 
*Fluorine (95) 
*Formaldehyde (130) 
*Hydrazine and salts (132) 
Hydrofluoric acid (43) 
Hydrogen bromide (98) 
Hydrogen chloride (98) 
*Hydrogen sulfide (135) 
Mercury and compounds (52) 
*Methanol (137) 
*Morpholine (138) 
*Nickel carbonyl (99) 
*Nitrobenzene (139) 
Nitrogen dioxide (100) 
N-nitrosodiethylamine (54) 
*Peracetic acid (141) 
*Phenol (142) 
*Phosgene (143) 
*Pyridine (144) 
*Sodium azide (145) 







 
*Sodium cyanide (147) 
Sulfur dioxide (101) 
*Trichloroethylene (149) 
*Vinyl chloride (150) 
Appendix B to 1910.1450-References (Non-Mandatory) 
 
 The following references are provided to assist the employer in 
the development of a Chemical Hygiene Plan.  The materials listed 
below are offered as non-mandatory guidance.  References listed 
here do no imply specific endorsement of a book, opinion, 
technique, policy or a specific solution for a safety or health 
problem.  Other references not listed here may better meet the 
needs of a specific laboratory.  (a) Materials for the development 
of the Chemical Hygiene Plan: 
 1. American Chemical Society, Safety in the Academic 
Chemistry Laboratories, 4th edition, 1985. 
 2. Fawcett, H.H. and W.S. Wood, Safety and Accident 
Prevention in Chemical Operations, 2nd edition, Wiley-
Interscience, New York, 1982. 
 3. Flury, Patricia A., Environmental Health and Safety in the 
Hospital Laboratory, Charles C. Thomas Publisher, Springfield IL., 
1978. 
 4. Green, Michael E. and Turk, Amos, Safety in Working with 
Chemicals, Macmillan Publishing co., NY, 1978. 
 5. Kaufman, James a., Laboratory Safety Guidelines, Dow 
Chemical Co., Box 1713, Midland MI 48640, 1977. 
 6. National Institutes of Health, NIH Guidelines for the 
Laboratory use of Chemical Carcinogens, NIH Pub. No. 81-2385, 
GPO Washington, DC 20402, 1981. 
 7. National Research Council, Prudent Practices for Disposal of 
Chemicals from Laboratories, National Academy Press, 
Washington DC, 1983. 
 8. National Research Council, Prudent Practices for Handling 
Hazardous Chemicals in Laboratories, National Academy Press, 
Washington DC, 1981. 
 9. Renfrew, Malcolm, Ed., Safety in the Chemical Laboratory, 
Vol. IV, J. Chem. Ed., American Chemical Society, Easlon, PA, 
1981. 
 10. Steere, Norman V., Ed., Safety in the Chemical Laboratory, 
J. Chem. Ed. American Chemical Society, Easlon, PA 18042, Vol, 
I, 1967, Vol. II, 1971, Vol. III 1974. 
 11. Steere, Norman, V., Handbook of Laboratory Safety, the 
Chemical Rubber Company Cleveland, OH, 1971. 
 12. Young, Jay A., Ed., Improving safety in the Chemical 
Laboratory, John Wiley & Sons, Inc. New York, 1987. 
 (b) Hazardous Substances Information: 
 1. American conference of Governmental Industrial Hygienists, 
Threshold Limit Values for Chemical Substances and Physical 
Agents in the Workroom Environment with Intended Changes, 
P.O. Box 1937 Cincinnati, OH 45201 (latest edition). 
 2. Annual Report on Carcinogens, National Toxicology 
Program U.S. Department of Health and Human Services, Public 
Health Service, U.S. Government Printing Office, Washington DC 
(latest edition). 
 3. Best Company, Best Safety Directory, Vols. I and II, 
Oldwick, N.J., 1981. 
 4. Bretherick, L., Handbook of reactive Chemical Hazards, 2nd 
editon, Butterworths, London, 1979. 
 5. Bretherick, L., Hazards in the Chemical Laboratory, 3rd 
edition, royal Society of Chemistry, London, 1986. 
 6. Code of Federal Regulations, 29 CFR  part 1910 subpart Z. 
U.S. Govt. Printing Office, Washingotn, DC 20402 (latest edition). 
 7. IARC Monographs on the Evaluation of the carcinogenic 
Risk of Chemicals to Man, World Health Organization 
Publications Center, 49 Sheridan Avenue, Albany, New York 
12210 (latest editions). 
 8. NIOSH/OSHA pocket Guide to Chemical hazards, NIOSH 
Pub. No. 85-11, U.s. Government Printing Office, Washington, 
DC, 1985 (or latest edition). 
 9. Occupational Health Guidelines, NIOSH/OSHA NIOSH Pub. 
No. 81-123 U.S. Government Publishing Office, Washington, DC, 
1981. 
 10. Patty, F.F., Industrial Hygiene and Toxicology, John Wiley 
& Sons, Inc., New York, NY (five Volumes). 
 11. Registry of Toxic Effects of Chemical Substances, U.S. 
Department of Health and Human Services, Public Health Service, 


Centers for Disease Control, National Institute for Occupational 
Safety and Health, Revised Annually, for sale from Superintendent 
of Documents U.S. Govt. Printing Office, Washington, DC  20402. 
 12. The Merck Index: An Encyclopedia of Chemicals and 
Drugs, Merck and Company Inc., Rahway, N.J., 1976 (or latest 
edition). 
 13. Sax, N.I. Dangerous Properties of Industrial Materials, 5th 
edition, Van Nostrand Reinhold, NY., 1979. 
 14. Sittig, Marshall, Handbook of Toxic and Hazardous 
Chemicals, Noyes Publications, Park Ridge, NJ, 1981. 
 (c) Information of Ventilation: 
 1. American Conference of Governmental Industrial Hygienists 
Industrial Ventilation, 16th edition Lansing, MI, 1980. 
 2. American National Standards Institute, Inc. American 
National Standards Fundamentals Governing the Design and 
Operation of Local Exhaust Systems ANSI Z 9.2-1979 American 
National Standards Institute, N.Y., 1979. 
 3. Imad, A.P. and Watson, C.L. Ventilation Index: An Easy 
Way to Decide about Hazardous Liquids, Professional Safety pp 
15-18, April 1980. 
 4. National Fire Protection Association, Fire Protection for 
Laboratories Using Chemicals NFPA-45, 1982. 
 Safety Standard for Laboratories in Health Related Institutions, 
NFPA, 56c, 1980. 
 Fire Protection Guide on Hazardous Materials, 7th edition, 1978. 
 National Fire Protection Association, Batterymarch Park, 
Quincy, MA 02269. 
 5. Scientific Apparatus Makers Association (SAMA), Standard 
for Laboratory Fume Hoods, SAMA LF-71980, 1101 16th Street, 
NW., Washington, C 20036. 
 (d) Information on Availability of Referenced Material: 
 1. American National Standards Institute (ANSI), 1430 
Broadway, New York, NY 10018. 
 2. American Society for Testing and Materials (ASTM), 1916 
Race Street, Philadelphia, PA 19103. 
 
(Approved by the Office of Management and Budget under control 
number 1218-0131) 
[FR Doc, 90-1717 filed 1-30-90; 8:45 am] 
BILLING CODE 4510-26-M 
 
 












___________________________________________________________________________________________________________________ 
 
Industrial Hygiene Program Manual #10200.006 
 


 
 


 
Comments and questions regarding this section may be directed to the person listed below: 


 
Jim Withers, ESH&A 
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TABLE OF CONTENTS 
 
 


INDUSTRIAL HYGIENE PROGRAM 
 
 
 
Revision Review 
Signature Page 
Overview of Industrial Hygiene Program 
Chemical Management 
Hazard Communication (Right to Know) 
Exposure Assessment & Control 
Asbestos 
Lead 
Ergonomics 
Respiratory Protection 
Biohazardous Materials 
Hearing Conservation 
Lasers & Non-Ionizing Radiation 
Heat Stress 
Nano-Materials 
Human Subjects 
 
 



hertzke

Highlight



hertzke

Highlight



hertzke

Highlight



hertzke

Highlight



hertzke

Highlight



hertzke

Highlight



hertzke

Highlight



hertzke

Highlight



hertzke

Highlight



hertzke

Highlight



hertzke

Highlight



hertzke

Highlight



hertzke

Highlight



hertzke

Highlight



hertzke

Highlight



hertzke

Highlight







___________________________________________________________________________________________________________________ 
 
Industrial Hygiene Program Manual #10200.006 
 


 
 


REVISION / REVIEW LOG 
 
 
 


INDUSTRIAL HYGIENE PROGRAM MANUAL 
 
 
 
This document is reviewed once every five years at a minimum. 
 
Revision Effective Contact Pages 
Number Date  Person  Affected Description of Revision 
 
0  10/07  Withers All  New issue 



http://ph.iastate.edu/cgi-bin/phonebook?Qname=withers&Qemail=&Qdepartment=&QDEPT=Choose+a+Department%28Optional%29

hertzke

Highlight







___________________________________________________________________________________________________________________ 
 
Industrial Hygiene Program Manual #10200.006 
 


 
 


 
SIGN-OFF RECORD 


 
The IH Program Manual has been reviewed and documented below: 
 
 
Reviewed by: _________________________________________  ________ 
 
  Manager, Environment, Safety, Health & Assurance  Date 
 
 



http://www.ameslab.gov/final/Business/ESHA.htm

hertzke

Highlight







________________________________________________________________________________________________________________ 
 
Industrial Hygiene Program Manual  #10200.006  Overview of Industrial Hygiene Program   Page 1 


1.0 OVERVIEW OF INDUSTRIAL HYGIENE PROGRAM 
 
1.1 PURPOSE AND SCOPE 
 
Industrial Hygiene can be defined as follows: 
 


The science and art devoted to the 
recognition, evaluation, and control of 
environmental factors or stresses arising 
in or from the workplace that may cause 
sickness, impaired health and well-being, 
or significant discomfort and inefficiency 
among workers or those with whom they 
come into contact.  These environmental 
stresses include: 
 
1) Chemical – liquid, particulate, vapor, gas. 
2) Physical – electromagnetic radiation, noise, vibration, heat/cold stress. 
3) Biological – agents of infectious disease. 
4) Ergonomic – body position in relation to task, repetitive motion, mental/physical fatigue. 


 
The purpose of the Industrial Hygiene (IH) Program is to provide employees places and conditions 
of employment that are free from or protected against recognized hazards that could potentially 
cause sickness, impaired health and well-being, or significant discomfort and inefficiency among 
workers or those with whom they come into contact. 
 
The major philosophy espoused throughout each of this document’s component policies and 
procedures is the goal of reducing or eliminating employee exposures to potentially hazardous 
materials.  This is accomplished through the following process: 
 
 1) Anticipation of hazards. 


2) Identification of hazards. 
3) Evaluation of hazards through qualitative and quantitative (exposure monitoring) 


exposure assessments. 
4) Control of hazards through engineering controls, administrative controls, and/or 


personal protective equipment (PPE). 
 
This strategy of exposure controls and the IH Program in general conform to the principles of 
Integrated Safety Management System (ISMS) which includes: 1) define the scope of work, 2) 
analyze the hazards, 3) identification and implementation of hazard controls, 4) performing work 
within controls and 5) continuous improvement through regular feedback. 
 
Figure 1 below shows how the IH Program Manual aligns with other environment, safety and 
health documentation.  The Laboratory’s Integrated Safety Management System & Worker Safety 
& Health Program Description is considered an upper tier document and describes the overall 
environment, safety and health program.  The intended audience is primarily external reviewers 
including the Department of Energy and ISU oversight.  The ESH&A Program Manual is 
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considered a mid-tier document and is the roadmap for implementing the various ES&H programs 
throughout the Laboratory.  The intended audiences are both supervisory personnel and employees. 
 The IH Program Manual and specific IH procedures are considered lower-tier documents and 
describe the various elements that comprise the IH Program and how it is implemented.  The 
intended audience for both of these is primarily IH personnel. 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1.2 PROGRAM ELEMENTS 
 
1.2.1 References 
 
1) 10 CFR 851 Worker Safety & Health Program 
2) Ames Laboratory Integrated Safety Management System (ISMS) and Worker Safety &  


Health Program Description (Plan #10200.016) 
3) Environment, Safety, Health & Assurance Manual (Manual #10200.002) 
 
1.2.2 Implementation Responsibilities 
 
Responsibility for implementation of the IH Program follows the line management philosophy. 
This philosophy states that ultimate responsibility for implementation resides with the Laboratory 
Director and flows through line management to the employee. 
 
Laboratory Director – shall assume ultimate responsibility for ensuring that the requirements of 
the IH program are carried out throughout the organization by assigning all levels of management 
the responsibility for implementing the provisions of the IH Program as described in the 
Environment, Safety, Health & Assurance (ESH&A) Program Manual. 


Figure 1. Overview of Industrial Hygiene Program 


Ames Laboratory Integrated Safety 
Management System (ISMS) and 


Worker Safety and Health Program 
Description (Plan #10200.016)


Environment, Safety, Health & 
Assurance Program Manual 


(Manual #10200.002)


Industrial Hygiene Program 
Manual (Manual #10200.006)


Specific IH procedures


------------------------------------------------------------------------------------------


------------------------------------------------------------------------------------------


------------------------------------------------------------------------------------------


Primary Audience Secondary Audience
DOE Employees
ISU Oversight
External Reviewers


Primary Audience Secondary Audience
Supervisors External Reviewers
Employees                DOE/ISU Oversight 


Primary Audience Secondary Audience
IH Staff ESH&A


External Reviewers
DOE
ISU 


Primary Audience Secondary Audience
IH Staff ESH&A


External Reviewers
DOE
ISU 
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Program Director/Department Manager – shall be responsible for ensuring that the 
requirements of the IH Program are carried out throughout the Program or Department by 
assigning responsibilities to Group/Section Leaders as described in the ESH&A Program Manual. 
 
Group/Section Leader - shall be responsible for ensuring that the requirements of the IH Program 
are carried out at the research group level and that all employees are aware of their environment, 
safety and health responsibilities. 
 
Employees – shall comply with all requirements of the IH Program including completion of 
training, working within established SOPs and the reporting of concerns. 
 
Industrial Hygienist – shall be principally responsible for ensuring that the requirements of the IH 
Program are communicated to Ames Laboratory personnel.  The IH shall also be the point-of-
contact for resolving issues that relate to IH concerns as described in the Manual. 
 
NOTE:  Individual programmatic responsibilities will not be repeated in each section of this 
document.  Rather it is the responsibility for each research program and group to assure that 
employees are adhering to the requirements of appropriate sections of this manual. 
 
1.2.3 Industrial Hygiene Program Topical Elements 
 
Chemical Management 
 
The Chemical Management Program (Section 2 of this Manual) describes the policies and 
procedures in place that ensure worker and environmental protection from deleterious effects 
associated with the procurement, use and disposition of hazardous chemicals.  Effective 
management of hazardous chemicals requires a “cradle-to-grave” approach.  This philosophy 
ensures not only worker protection but also compliance with applicable regulatory requirements.  
The Chemical Management Program applies to the management of all hazardous chemicals within 
the Ames Laboratory. 
 
Hazard Communication/Right-To-Know 
 
The Hazard Communication/Right-To-Know Program (Section 3 of this Manual) assures that 
safety information concerning chemical hazards is transmitted to users.  Safety information 
consists of container labeling and Material Safety Data Sheets (MSDSs) as well as other resources. 
 Employee training is conducted to ensure that employees know how to read and understand labels 
and MSDSs.  The components of this program are an integral part of the Chemical Management 
Program and affect any Ames Laboratory employee that works with chemicals. 
 
Exposure Assessment & Control 
 
The Exposure Assessment Program (Section 4 of this Manual) assures that Ames Laboratory has a 
mechanism by which exposures to chemical, physical and biological agents are identified, 
evaluated and minimized.  Exposure assessment is the estimation or determination (qualitative or 
quantitative) of the magnitude, frequency, duration and route of employee exposure to a substance, 
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harmful physical agent, ergonomic stress, or harmful biological agent that poses or may pose a 
recognized hazard to the health of employees. 
 
Asbestos 
 
The Asbestos Management Program (Section 5 of this Manual) assures the safe control, removal 
and disposal of asbestos at Ames Laboratory.  This program consists of abatement and disposal 
practices that are consistent with current and relevant Occupational Safety and Health 
Administration (OSHA), Environmental Protection Agency (EPA) and Department of 
Transportation (DOT) regulations.  The program applies to Ames Laboratory employees who 1) 
may encounter loose Asbestos-Containing Material (ACM) in the course of their assigned duties, 
2) are certified to remove or remediate asbestos, and / or 3) are certified to provide oversight during 
asbestos removal. 
 
Lead 
 
The Lead Management Program (Section 6 of this Manual) applies to employees who may sand, 
scrape, abrade or otherwise disturb lead-containing building materials during construction, 
renovation or maintenance activities.  The requirements listed in this section ensure that lead and 
lead-containing materials are properly treated, handled and maintained. 
 
Ergonomics 
 
The Ergonomics Program (Section 7 of this Manual) assures that there is a mechanism by which 
activities involving repetitive motions or significant lifting, pushing or pulling are identified, 
evaluated and controlled.  The primary repetitive motion activity of concern is use of a computer 
keyboard.  Back injuries or other types of sprains and strains from lifting is another primary 
ergonomic concern.  The Ergonomic Program emphasizes prevention through education of 
workers, early detection and timely corrective actions.  The Ergonomics Program applies to all 
employees at Ames Laboratory. 
 
Respiratory Protection 
 
The Respiratory Protection Protection Program (section 8) describes the procedures by which 
respirators are assigned and used in the workplace.  This includes the appropriate medical 
surveillance procedures, fit-testing and training and recordkeeping.  Respiratory protection, as an 
example of personal protective equipment, is considered to be a “last line of defense” against 
airborne hazards when engineering or other types of controls are not feasible.   
 
Biohazardous Materials 
 
The Biohazardous Materials Program (Section 9 of this Manual) describes the requirements for 
purchasing and working with materials that may be pathogenic to plants, animals or humans.  
Ames Laboratory utilizes several ISU oversight committees to approve with these materials 
including the Institutional Biosafety Committee and the Institutional Review Board.  The 
Biohazardous Materials Program applies to all employees working with these agents. 
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Hearing Conservation 
 
The Hearing Conservation Program (Section 10 of this Manual) describes the policies and 
procedures that ensure that occupational noise does not contribute to employee hearing loss.  The 
program applies to all activities that generate greater than 85 decibels on an A-weighted scale.  
Effective management of noise hazards includes the application of engineering administrative and 
personal protective equipment controls.  Employee awareness of noise-induced hearing loss is also 
critical. 
 
Laser/Non-Ionizing Radiation 
 
The Laser Safety Program (Section 11 of this Manual) describes the policies and procedures in 
place that ensure the safe operation of lasers at Ames Laboratory.  The emphasis of the program is 
control of exposure to users and incidental personnel through the use of engineering controls and 
personal protective equipment are also important control mechanisms.  The Laboratory has 
approximately 150 Class 3b and 4 lasers.  The Laser Safety Program applies to all laser users and 
supervisors at Ames Laboratory. 
 
Heat Stress 
 
Heat stress (section 12) has not historically been a major ES&H issue at Ames Laboratory.  To 
date, the only work group that has potential for activities that demand effective management of 
heat stress is Facilities Services.  Typical activities have included work on building roofs during 
summer months.  For example, a major ventilation system renovation required roof work for 
several weeks during hot& humid weather. Information contained in this section describes the 
mechanisms by which heat stress is evaluated and controlled. 
 
Nano-Materials 
 
Ames Laboratory currently has limited activities involving nano-scale materials.  The 
Nanotechnology Safety Program (Section 13 of this Manual) states that potential hazards 
associated with nano-scale work are addressed through the Readiness Review process, which 
provides the identification and evaluation of potential hazards and establishes effective control 
mechanisms to ensure protection of the employee and the environment.  To date, hazards 
associated with projects involving nano-scale materials have been determined to be amenable to 
conventional controls such as ventilation and use of personal protective equipment.  The 
Laboratory recognizes that nanotechnology is an emerging field and that many of the associated 
ES&H concerns related to work with these materials are still being investigated. 
 
Human Subjects 
 
Human subjects issues (section 14) are managed by several different entities at Ames 
Laboratory including the Director of Sponsored Research and ESH&A.  Although not a 
traditional industrial hygiene topic, to date the IH has been the principle ESH&A point-of-
contact for human subjects matters.  Ames Laboratory researchers have historically had very 
little research that has included human subjects considerations.  However, growth in this area is 
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anticipated.  Iowa State University has robust review mechanisms in place that ensure that 
human subjects research is done in accordance with applicable regulations.  Ames Laboratory 
will utilize to the fullest extent the ISU review mechanisms. 
 
1.3 READINESS REVIEW 
 
Readiness Review (Procedure #10200. 010) is the mechanism by which all laboratory-based 
research is reviewed and approved by the Ames Laboratory Safety Review Committee.  Ames 
Laboratory activities are classified as Laboratory/Industrial Type and Office Type.  
Examples of Laboratory/Industrial Type Activities include: experimental research, 
applied research, production, maintenance, fabrication, construction, hazardous waste 
handling, and warehouse shipping and receiving activities.  Examples of Office Type 
Activities include: theoretical research, computational, design, and administrative activities.  
 
The identification of ES&H hazards associated with activities is accomplished by utilizing a 
checklist of potential environmental, safety, and health concerns, the Activity ES&H Hazard 
Identification Checklist (Form 10200.003).  The identification of hazards should be 
undertaken without consideration of the administrative and physical controls used to mitigate 
hazards.  A description of the identified hazards and the administrative and physical controls 
associated with the management of the concerns shall be documented.  All activities are 
categorized into one of three ES&H Hazard Levels.  The three levels are defined as: 
 
 ES&H Hazard Level I: 
 Activities with hazards similar to those encountered and/or accepted by the general 


public in an office environment.  These hazards involve limited risk to (1) the health or 
safety of workers or the public, (2) the environment, or (3) the facilities or mission of 
the Laboratory.  These hazards have minimal scope and magnitude. 


 
 ES&H Hazard Level II:  
 Activities with hazards similar to those encountered in a typical industrial/laboratory 


environment.  These activities involve hazards whose scope may involve significant 
risk  (1) to the health and safety of workers involved in the activity or those working 
within the same room in which the activity is being performed, (2) of short-term 
localized environmental impacts, or (3) of minimal and localized damage to facilities or 
negative impacts on the performance of program or Laboratory functions. 


 
 ES&H Hazard Level III:  
 Activities with hazards that involve a larger scope than impacts upon a single work site 


or laboratory area. These activities involve hazards whose scope may involve (1) 
significant risk to the health or safety of the public or on-site personnel who are not 
involved in the activity, (2) significant risk of widespread or lasting environmental 
effects, or (3) significant risk of damaging facilities or impeding the mission of the 
Laboratory. 


 
All Laboratory/Industrial Type Activities shall undergo Readiness Reviews and be approved: 
(1) before acquisition, fabrication, or testing; and, (2) before operation.  Approvals and 
reviews shall be documented by the Activity ES&H Readiness Review Approval Form (Form 



hertzke

Highlight



hertzke

Highlight



hertzke

Highlight







________________________________________________________________________________________________________________ 
 
Industrial Hygiene Program Manual  #10200.006  Overview of Industrial Hygiene Program   Page 7 


10200.004), in accordance with the procedure for Readiness Review (Procedure 10200.010).  
All Laboratory/Industrial Type Activities shall be approved by the Group/Section Leader, the 
Program Director/Department Manager, and the ESH&A Office.  ES&H Hazard Level II and 
Level III Activities require additional approval by the Safety Review Committee (SRC).  
 
Activities which undergo a modification will also be subject to Readiness Review if the 
modification significantly alters the hazards associated with the activity or if the risk associated 
with a particular hazard is increased.  Activities in which the hazards have changed may be 
identified by reviewing the Activity ESH&A Hazard Identification Checklist (Form 
10200.003).  An example where the risk associated with a hazard has increased is the scale-up 
of an activity where larger quantities or a different class of hazardous chemical are to be used.  
Office Type Activities are not required to undergo Readiness Review in addition to reviews by 
the Group/Section Leader. 
 
All activities are reviewed five (5) years after the last approval date.  The Readiness Review 
procedure is used for these 5-year reviews, as well. 
 
All Ames Laboratory employees are introduced to Readiness Review during General Employee 
Training.  The following slide is presented and a brief overview of the procedure is provided: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The need for Readiness Review is addressed early in the process of conducting research at Ames 
Laboratory.  Funding proposals are screened by ESH&A and include a question regarding the need 
for Readiness Review. 
 
1.4 TRAINING 
 
The Ames Laboratory Training Program is responsible for the development and implementation of 
the processes used to facilitate and document the training of all employees.  The Training Program 
is based on a two-tiered approach:  institutional training and group/activity-specific training.  For a 
detailed discussion of the Laboratory’s Training Program see Section 2 – Quality Assurance 
Program of the Environment, Safety, Health & Assurance Program Manual. 


When are formal safety 
reviews of my activities 


required?


Readiness Review: Procedure by which all  new and 
significantly different research activities are reviewed for safety 
considerations (initial and 5-year reviews).


You may be a part of a review along with your Supervisor.


If the activity is new for your group or is being moved into Ames 
Lab space, it may qualify for a formal review.


Safety Program
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Briefly, the training process is initiated when an Employee Requisition is submitted to Human 
Resources.  The supervisor completes a Hazard Inventory and Job Task Analysis packet which 
provides information on potential exposures and essential job functions.  Once an employee is 
selected they will review and sign this document to clearly acknowledge that they understand 
the information. 
 
Once an employee is activated on the Human Resources Database, a Training Needs Questionnaire 
(TNQ) is generated.  The TNQ makes it possible to quickly delineate the training needs of each 
employee.  The TNQ covers the following areas: General Safety, Industrial Hygiene, Waste 
Management, etc. The information provided on the TNQ assures cognizance of the employee’s job 
responsibilities and developmental opportunities by supervisor and employee alike.  A product of 
the TNQ is the Employee Training Profile (ETP).  This profile is intended to inform both the 
employee and supervisor of the status of required and recommended training modules.  This 
information is then prioritized to facilitate the establishment of a Training Action Plan (TAP).  
Specific TNQ questions related to each topical area of the IH program are referenced. 
 
All Ames Laboratory employees are introduced to the Training Program during General Employee 
Training.  Specifically, the following slide is presented and a brief overview of the Needs 
Assessment Program is provided: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Group Leaders have specific responsibilities for implementation of safety including the individual 
programs comprising the Industrial Hygiene Program.  Group Leaders are trained on their safety 
responsibilities via the following training module: 
 


Ames Laboratory Group Leader Orientation Training [AL-198] 
 
1.5.1 FEEDBACK MECHANISMS 
 
Feedback on the effectiveness of the Industrial Hygiene Program is received through a vaiety of 
mechanisms.  The Independent Walk Through Program provides regular feedback on the various 
elements of the IH Program.  For example, the effectiveness of the Hazard Communication / Right-


Workplace hazards, 
job activities and 


training…how does 
management ensure 


my safety??


Needs Assessment Program:
Hazard Inventory - used to identify work site risks and to determine appropriate 
work site monitoring.
Job task analysis - used to determine the essential job functions of each position.
Training Needs Questionnaire - used to define and document training requirements 
and priorities.
Training Resources on the web: 


Ames Laboratory: www.external.ameslab.gov/esha/training/html
ISU : www.ehs.iastate.edu/training.htm


Safety Program



http://www.external.ameslab.gov/esha/training/html

http://www.ehs.iastate.edu/training.htm
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To-Know can be evaluated via spot checks of container labels during the walk through.  Ames 
Laboratory has a contractual obligation to perform topical appraisals on an annual basis.  The IH 
conducts 3 topical appraisals per year on different programs within the IH Program.  Finally, the 
Ames Site Office (AMSO) provides oversight of the safety  program through visits by the Facility 
Representative.  AMSO also coordinates audits of the various ES&H programs. 
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2.0 CHEMICAL MANAGEMENT 
 
2.1 PURPOSE AND SCOPE 
 
The purpose of the Ames Laboratory Chemical 
Management Program is to describe the policies and 
procedures in place that ensure worker and 
environmental protection from deleterious effects 
associated with the procurement, use and disposition of 
hazardous chemicals.  Effective management of 
hazardous chemicals requires a “cradle to grave” 
approach.  This philosophy also ensures compliance 
with 10 CFR Part 851 Worker Safety & Health Plan which 
encompasses regulations including Occupational Safety 
and Health Administration (OSHA) and Environmental 
Protection Agency (EPA) regulations. 
 
The Chemical Management Program applies to the management of all hazardous chemicals 
within the Ames Laboratory.  (NOTE:  The components of the Hazard Communication Right-
To-Know Program are a major part of the overall chemical management program) 
 
2.2 PROGRAM ELEMENTS 
 
2.2.1 References 
 
1) 29 CFR 1910.1450, Hazardous Chemicals in the Laboratory 
2) Iowa State University Chemical Hygiene Plan 


(http://www.ehs.iastate.edu/publications/manuals/chp.pdf ) 
 
2.2.2 Iowa State University (ISU) Chemical Hygiene Plan (CHP) 
 
The Iowa State University Chemical Hygiene Plan is the primary document for the 
management of chemicals in research laboratories at Ames Laboratory.  It was adopted August 
1st, 1997 and distributed to all Group Leaders and Program Directors.  A training module 
entitled “ISU Chemical Hygiene Plan Implementation” is offered on a monthly basis to assist 
Group Leaders. 
 
The ISU CHP is a compilation of information related to the proper handling, use and disposal 
of hazardous chemicals and is in accordance with the requirements of 1910 CFR 1910.1450, 
“Occupational Exposures to Hazardous Chemicals in Laboratories”.  Major subject headings 
are as follows: 
 


A. INTRODUCTION 
 Regulatory Basis 
 Administrative Responsibilities 
 Required Content of the Chemical Hygiene Plan 
 Laboratory Compliance Checklist 



http://www.ehs.iastate.edu/publications/manuals/chp.pdf
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B. HAZARD CONTROL MEASURES 


 Administrative Controls 
 Operational Controls 
 Generic Standard Operating Procedures 
 Procedures for Ordering Chemicals 
 Container Labeling 
 Receipt and Distribution of Chemicals 
 Safe Storage of Chemicals 
 Safe Use of Chemicals 
 Safe Use of Flammables/Combustibles 
 Safe Use of Corrosives 
 Safe Use of Reactives 
 Emergency Response 
 Handling Compressed Gas Cylinder Leaks 
 Specific Standard Operating Procedures 


Special Procedures - Particularly Hazardous Substances 
 Engineering Controls 
 Other Hazard Controls 
 Protective Apparel and Equipment 
 Safety Equipment 


 Laboratory Maintenance and Inspection 
 
C. INFORMATION AND TRAINING 


 
D. EXPOSURE ASSESSMENT / MEDICAL EXAMS 


 
APPENDICES 


 Appendix I: OSHA Lab Safety Standard 
 Appendix II: Laboratory Hood Manual 


Appendix III: Hazardous Waste Manual 
 Appendix IV: MSDS Information 
 Appendix V: Lists of Carcinogens and Reproductive Toxins 
 Appendix VI: Forms  
 
The ESH&A office assists research personnel in implementation of site-specific chemical 
management programs based on the requirements of the CHP. 
 
2.2.3 Specific Chemical Safety Information 
 
General chemical safety information is discussed in institutional training modules mentioned 
previously.  In addition to web-based information such as Material Safety Data Sheets (MSDSs), 
ESH&A personnel have developed the following specific informational pamphlets that are made 
available via the Laboratory’s website, chemical safety courses and in the ESH&A office: 
 
Safe Handling of Mercury Compounds 
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Safe Handling of Hydrofluoric Acid 
 
Safe Handling of Perchloric Acid 
 
Safe Handling of Picric Acid 
 
Safe Handling of Cyanide-Containing Compounds 
 
Perxoide-Forming Chemicals 
 
 
2.2.4 Procurement 
 
Ames Laboratory tracks chemicals via the utilization of both a lab-wide chemical purchasing 
database (maintained by Purchasing and ESH&A) and group-specific chemical inventories 
(maintained by research group personnel).  A unified chemical tracking system that is based on 
container bar coding has been studied and deemed impractical to the close relationship with ISU 
and joint funding of research projects, equipment and materials (including chemicals). 
 
The diagram below shows the processes by which chemicals are purchased and received by 
Laboratory employees.  The Chemicals are purchased via four mechanisms: Ames Laboratory 
Purchase Requisition, Institute for Physical Research and Technology (IPRT) Purchase  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Requisition, Chemical Stores Requisition and the Ames Laboratory Credit Card System.  All 
chemicals are scrutinized initially by the Purchasing Department based on an ES&H Concerns 
List.  Based on this review, the purchases are sent to ESH&A for review and approval.  
Historically, items that have been earmarked for follow up have been the following:  beryllium, 
hydfluoric acid, picric acid, perchloric acid, highly toxic/flammable gases. 
 
2.2.5 Usage 


AL Purchase 
Requisition 


(Appendix B)


IPRT 
Purchase 


Requisition 
(Appendix B)


Chemistry 
Stores 


Requisition 
(Appendix B)


Credit                   
Card


Purchasing 
Department 


Review


ESH&A Office 
Review


Hazardous 
Materials 
Inventory


Weekly Purchase 
Report Reviewed 


by ESH&A 
Industrial Hygienist


Review


Report


Key:


Chemical Purchasing 
and Review Process



hertzke

Highlight



hertzke

Highlight



hertzke

Highlight



hertzke

Highlight



hertzke

Highlight







________________________________________________________________________________________________________________ 
 
Industrial Hygiene Program Manual  #10200.006  Chemical Management Program    Page 4 


 
Chemical usage is dictated by the ISU Chemical Hygiene Plan.  The general principle of utilization 
of engineering controls is emphasized in the CHP.  Chemical hoods are an important engineering 
control in the laboratory.  ESH&A has developed a Chemical Hood Testing Procedure by which 
their proper operation is ensured. 
 
As mentioned previously, chemical usage is also assessed via the Readiness Review procedure. 
 
The Hazard Inventory (HI) is yet another mechanism by which chemical usage is assessed. The HI 
is completed by the supervisor prior to a new employee being hired.  Occupational Medicine 
personnel enter HI information into a database. A Hazard Information Request Form is generated 
for all OSHA-regulated materials.  The form is sent to the employee, reviewed and signed by the 
supervisor and returned to ESH&A.  The ESH&A Industrial Hygienist reviews the information 
and determines if monitoring is necessary (for a more detailed discussion of monitoring, see the 
Exposure Assessment section of this Manual. 
 
2.2.6 Chemical Storage 
 
Chemical storage is done in accordance with the guidance provided in the ISU Chemical Hygiene 
Plan.  Storage of peroxide-forming chemicals at Ames Laboratory receives additional scrutiny by a 
quarterly walk-through inspection program conducted by ESH&A personnel.  A Quarterly 
Inspection Report is generated as a result of the walkthrough and given to the ESH&A Manager. 
 
2.2.7 Compressed Gases 
 
Use of compressed gases is vital to completing the research mission of the Laboratory.  Ames 
Laboratory safety professionals have worked closely with ISU EH&S personnel on developing 
a compressed gas safety program that addresses potential hazards and controls for the various 
types of compressed gases including highly toxic, toxic, flammables, oxidizers and inerts.  The 
program is described in the Cylinder Safety Guidelines document.  Ames Laboratory 
compressed gas users also learn the fundamentals of compressed gas safety via a training 
module (see below). 
 
2.2.7 Waste Management 
 
Waste management is done in accordance with Environmental Protection Agency (EPA) 
regulations and is described in the Ames Laboratory Waste Management Program Manual. 
 
2.2.8  Recordkeeping 
 
Chemical purchases records are maintained by the Purchasing Department and ESH&A.  
Readiness Review records, walkthrough reports and chemical inventory information are 
maintained by ESH&A. 
 
2.3 READINESS REVIEW 
 
Chemical management is fully integrated into the Laboratory’s Readiness Review procedure.  
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Specifically, chemical usage is identified in Section A of the ES&H Hazard Identification 
Checklist.  Chemical handling, use and disposal are evaluated during each activity review along 
with confirmation of training and the existence of Standard Operating Procedures (SOPs).  The 
following statements are used to denote any activity in which hazardous chemicals are used 
 
A.1 Mercury or mercury compounds (e.g. dimethyl mercury).  
A.3 Chemicals requiring personnel medical monitoring (identified by a completed Hazard 


Inventory for each affected employee). 
A.4 Hazardous or toxic chemicals. 
A.5 Extremely hazardous substances. 
A.6 Flammable chemicals (flashpoint <100 F) in quantities greater than 40 liters (10 gallons) 


in one room. 
A.7 Perchloric acid or picric acid, peroxide-formers (as defined by ISU Chemical Hygiene 


Plan, Appendix III - Hazardous Waste Manual, Appendices K). 
A.8 Pyrophoric or explosive materials (Consult Chemical Hygiene Plan, Appendix III - 


Hazardous Waste Manual, Appendix H, I & J). 
A.10 Generation of chemical, mixed, or radioactive waste as defined by the Ames Laboratory 


Waste Management Program Manual. 
A.11 Generation of new waste streams, or a >20% increase in an existing waste stream. 
A.13 Suspected and/or confirmed carcinogens. 
E.3 Activities that require use of safety eyewear, respirators an/or other forms of personal 


protective equipment (PPE). 
E.7 Fluids or gases and pressure delivery systems, other than installed building utilities (> +/- 


5 psig). 
E.10 Cryogenic systems (including thermal and/or oxygen deficiency hazards). 
 
2.4 TRAINING 
 
Ames Laboratory employees are first asked about chemical usage via the completion of a Training 
Needs Questionnaire.  Select TNQ questions are associated with mandatory training modules. The 
following TNQ questions and the associated modules are as follows: 
 


Are you an Ames Laboratory Group Leader of individuals working in laboratories where 
hazardous chemicals are used? 


[Chemical Hygiene Plan Training for Group Leaders – AL-127] 
 


Will you work with hazardous chemicals in the course of your work? 
Are you a Group Leader/Supervisor of individuals working with hazardous chemicals in non-


laboratory spaces? 
[Chemical Hazard Communication – AL-137] 


 
Will you work with compressed gas cylinders? 


[Cylinder Safety – AL-022] 
 


Will your work activities require you to use anhydrous fluoride or hydrofluoric acid? 
[Hydrofluoric Acid Training – AL-134] 
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Chemical Hazard 
Communication


Chemical use occurs in 
laboratories and shop areas.


OSHA requires that hazards be 
evaluated and employees be 
trained to understand labels 
and MSDSs.


SOPs written for all chemical 
work in labs including 
description of controls utilized.


Safety Program


Will you use safety glasses, goggles, chemical gloves, leather gloves, protective footwear, face 
shield or a hard hat to perform your assigned work activities? 


[Personal Protective Equipment - AL-133] 
 
All Ames Laboratory employees are introduced to the 
Chemical Management Program during General 
Employee Training.  Specially, chemical safety 
information is introduced via the slide at right and 
includes a discussion of Material Safety Data Sheets 
(MSDSs), labels and Standard Operating Procedures 
(SOPs). 
 
Group or activity-specific training is conducted by 
supervisory or senior group personnel and is verified via 
the Readiness Review procedure. 
 
2.5 FEEDBACK MECHANISMS 
 
Feedback on the effectiveness of the chemical management program is regularly assessed through 
a variety of mechanisms.  The Independent Walk Through Program provides regular feedback on 
the chemical usage and specific chemical hygiene issues such as labeling.  Chemical requisitions 
are reviewed by ESH&A.  Topical appraisals are conducted on aspects of the chemical 
management program (e.g. hazard communication, NFPA diamonds).  Finally, the Ames Site 
Office provides oversight of chemical safety issues through monthly visits by the Facility 
Representative and regular audits by external professionals. 
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3.0 HAZARD COMMUNICATION / RIGHT-TO-KNOW 
 
3.1 PURPOSE AND SCOPE 
 
The purpose of the Hazard Communication regulation 
is to ensure that the hazards of all chemicals produced 
or imported are evaluated, and that information 
concerning their hazards is transmitted to employers 
and employees.  This transmittal of information is to 
be accomplished by means of comprehensive hazard 
communication programs, which are to include 
container labeling and other forms of warning, 
material safety data sheets (MSDSs) and employee 
training. 
 
From a technical standpoint, Hazard Communication has direct applicability to non-laboratory 
use of chemicals while the Laboratory Standard directly applies to laboratory use of chemicals. 
 Nonetheless, the key elements of the Laboratory’s Hazard Communication Program such as 
Materials Safety Data Sheets, labels and training are an integral part of the Chemical Hygiene 
Program described in section 2 of this Manual. 
 
3.2 PROGRAM ELEMENTS 
 
3.2.1 References 
 
1) 29 CFR 1910.1200, Hazard Communication 
2) 347 Iowa Administrative Code Iowa Chemical Risks Right To Know (Chapters 110, 130, 


and 140) 
3) Iowa State University Worker Right-To-Know Program 


(http://www.ehs.iastate.edu/cms/default.asp?action=article&ID=113) 


3.2.2 Worker Right to Know Manual 
 
Ames Laboratory follows the requirements listed in ISU’s Worker Right To Know Manual.  The 
basic elements of the University’s program include four main topics: Chapter 110 - General 
Provisions, Chapter 120 (rescinded 3/31/1999 and reverts to 29 CFR 1910.1200), Chapter 130 - 
Community Right to Know and Chapter 140 - Public Safety/Emergency Response Right to Know 
(Emergency RTK).  Listed below is a brief overview of the regulatory requirements of each 
chapter. 
 
Chapter 110--General Provisions 
Chapter 110 contains the purpose, scope, and application of the RTK standard. It requires that 
hazards of all chemicals produced or imported are evaluated and that the information is 
transmitted to affected employees and employers. Chapter 110 includes information on: 
 
� Regulatory exemptions 
� Definitions 
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� Hazard determination 
� Labels and other forms of warning 
� MSDSs 
� Trade secrets 
 
 
Chapter 120--Worker Right to Know 
Chapter 120 contained Iowa specific statutes of the Federal OSHA Hazard Communication 
Standard 29 CFR 1910.1200. Chapter 120 was rescinded 3/31/1999 and reverts jurisdiction to 
the Federal statute. The ISU Hazardous Chemical Risks Right To Know program is intended to 
ensure compliance to this standard. The statute requires ISU to ensure that information concerning 
chemical hazards is transmitted to affected employees. This must be accomplished by a 
comprehensive hazard communication program which includes: 
 
�A written program 
� Employee information and training 
� Container labeling requirements 
� Material Safety Data Sheets 
� Department-specific chemical inventories 
� Contractor work at ISU 
� Non-routine tasks 
� Trade secrets 
 
Chapter 130--Community Right to Know 
Any member of the public may request information about hazardous chemicals on hand at ISU, 
their location, and the potential health and environmental hazards these chemicals pose. Such 
requests should be routed to EH&S. The department's hazardous chemical inventory list and 
information on MSDSs developed for Worker RTK may be used to meet the requirements of 
Chapter 130--Community Right To Know. 
 
Chapter 140--Public Safety/Emergency Response Right To Know 
Iowa Public Safety/Emergency Response Right To Know requires departments to identify and 
label hazardous chemical storage areas.  Labels or signs conform to the National Fire Protection 
Association's (NFPA's) standard system for identifying fire hazards of chemicals. Signage rules 
(based on NFPA standard 704-1980) have been adopted under Iowa code.  For buildings less than 
5,000 square feet, signs must be posted on the outside of the building.  For buildings over 5,000 
square feet, signs must be posted where hazardous chemicals are stored. Signs shall identify health, 
flammability, reactivity and any special hazards. Each category shall indicate severity numerically 
by five classifications, with "4" indicating severe hazard and "0" indicating no hazard. 
Where posting of signs could be misleading due to small quantities on hand, the posting 
requirement may be waived.  Chemical inventories and locations of hazardous chemicals must be 
made available to the Ames Fire Department. Inventories will be sent at the beginning of each year 
or when requested by the Ames Fire Department 
 
3.2.3  Material Safety Data Sheets (MSDSs) 
 
Ames Laboratory requires a hard-copy, vendor-specific MSDS for each chemical being used to be 
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accessible during the course of routine work activities.  Chemical users are required to be familiar 
with the contents of the MSDS.  Chemical safety training is required and teaches chemical users 
how to interpret and implement chemical safety information found on the MSDS. 
 
3.2.4  Container Labeling 
 
Ames Laboratory requires that all chemical containers be labeled with identification of the 
material, manufacturer, appropriate hazard and control information.  The label shall be in English 
and not be defaced.  Secondary chemical containers shall contain, at a minimum, identity of the 
material and an appropriate hazard statement.  For example “ACETONE – FLAMMABLE”. 
 
3.2.5  Chemical Inventory 
 
Ames Laboratory Group Leaders conducting research involving the use of chemicals are required 
to provide a chemical inventory to ESH&A annually upon request.  The site-wide inventory is 
maintained by ESH&A. 
 
3.2.6  Recordkeeping 
 
Chemical hazard communication training records are maintained by the Training Office.  
Readiness review records, walkthrough reports and chemical inventory information are maintained 
by ESH&A. 
 
3.3 READINESS REVIEW 
 
Hazard Communication / Right To Know is fully integrated in the Laboratory’s Readiness Review 
procedure.  Specifically, chemical usage is identified in Section A of the ES&H Hazard 
Identification Checklist.  Chemical handling, use and disposal are evaluated during each activity 
review along with confirmation of training and the existence of Standard Operating Procedures 
(SOPs).  The following statements are used to denote any activity in which hazardous chemicals 
are used: 
 
A.1 Mercury or mercury compounds (e.g. dimethyl mercury). 
A.2 Acute toxic chemicals (as defined by ISU Chemical Hygiene Plan - Appendix III - 


Hazardous Waste Manual, Appendix A). 
A.3 Chemicals requiring personnel medical monitoring (identified by a completed Hazard 


Inventory for each affected employee). 
A.4 Poisonous chemicals or poisonous gases in quantities greater than 0.5 kg (1.0 pound)  
 (Consult Appendix C, “Cylinder Safety Guidelines”). 
A.5 Laser gases (e.g. arsine, phosphine, nitrous oxide, ammonia, hydrogen chloride, hydrogen 


fluoride, etc.). 
A.6 Flammable chemicals (flashpoint <100 F) in quantities greater than 40 liters (10 gallons) 


in one room. 
A.7 Perchloric acid or picric acid, peroxide-formers (as defined by ISU Chemical Hygiene 


Plan, Appendix III - Hazardous Waste Manual, Appendices K). 
A.8 Pyrophoric or explosive materials (Consult Chemical Hygiene Plan, Appendix III - 


Hazardous Waste Manual, Appendix H, I & J). 
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Chemical Hazard 
Communication


Chemical use occurs in 
laboratories and shop areas.


OSHA requires that hazards be 
evaluated and employees be 
trained to understand labels 
and MSDSs.


SOPs written for all chemical 
work in labs including 
description of controls utilized.


Safety Program


A.9 Activities which generate potentially hazardous ambient air concentration of particulates, 
mists, fumes, vapors, or asphyxiants.  


A.10 Generation of chemical, mixed, or radioactive waste as defined by the Ames Laboratory 
Waste Management Program Manual. 


A.11 Generation of new waste streams, or a >20% increase in an existing waste stream. 
A.12 Suspected and/or confirmed human carcinogens (as defined by ISU Chemical Hygiene 


Plan - Appendix V, List A). 
 
Identification of any of the above would have implications for Hazard Communication and Right-
To-Know. 
 
3.4 TRAINING 


 
Ames Laboratory employees are first asked about chemical usage via the completion of a Training 
Needs Questionnaire.  Select TNQ questions are associated with mandatory training modules. The 
following TNQ questions and the associated modules are as follows: 
 


Will you work with hazardous chemicals in the course of your work? 
[Chemical Hazard Communication – AL-137] 


 
All Ames Laboratory employees are introduced to the 
principles of hazard communication / right-to-know 
during General Employee Training.  Specially, 
chemical safety information is introduced via the slide 
at right and includes a discussion of Material Safety 
Data Sheets (MSDSs), labels and Standard Operating 
Procedures (SOPs). 
 
Group or activity-specific training is conducted by 
supervisory or senior group personnel and is verified 
via the Readiness Review procedure. 
 
3.5 ASSESSMENT 
 
Compliance with the requirements of hazard communication / right-to-know are assessed through a 
variety of mechanisms.  The Independent Walk Through Program provides regular feedback on 
issues related to chemical labeling and MSDS compliance. A topical appraisals of the hazard 
communication / right-to-know program was conducted in 2007.  Finally, the Ames Site Office 
provides oversight on chemical management issues including hazard communication and right-to-
know through monthly visits by the Facility Representative and regular audits by external 
professionals. 
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4.0 EXPOSURE ASSESSMENT & CONTROL 
 
4.1 PURPOSE AND SCOPE 
 
Exposure assessment is the estimation or 
determination (qualitative or quantitative) of the 
magnitude, frequency, duration and route of 
employee exposure to a substance, harmful 
physical agent, ergonomic stress, or harmful 
biological agent that poses or may pose a 
recognized hazard to the health of employees.  The 
purpose of the Exposure Assessment Program is to 
assure that Ames Laboratory has a mechanism by 
which exposures to chemical, physical and 
biological agents are identified, evaluated and 
controlled.  NOTE:  Ionizing radiation falls under the Radiation Safety Program; ergonomics is 
discussed in a separate section. 
 
The Exposure Assessment Program impacts all Ames Laboratory employees with potential 
exposures to chemical, physical and biological agents. 
 
4.2 PROGRAM ELEMENTS 
 
4.2.1 References 
 
1) DOE Implementation Guide 440.1 – Exposure Assessment 
 
4.2.2 Program Goal 
 
It is the goal of the Ames Laboratory Industrial Hygiene Program to reduce to the greatest 
extent or eliminate all exposures to chemical, physical, biological or ergonomic agents.  This 
shall be accomplished through a rigorous identification and evaluation process and followed up 
with appropriate control recommendations that prioritize elimination, substitution, engineering, 
administrative and personal protective equipment controls, in that order. 
 
4.2.3 Hazard Inventory 
 
The Hazard Inventory is one of the primary information-gathering mechanisms for the 
Occupational Medicine Program.  The Exposure Assessment Program relies on Hazard 
Inventory information as a major source of information on potential employee exposures. 
Employees and their supervisors complete His which are evaluated by the IH.  If an OSHA-
regulated material is denoted, the employee is sent a request for further information regarding 
how a specific material is being used.  This request is referred to as a Hazard Information 
Request Form.  Questions asked are specific for the given material or hazard identified and are 
designed to give the IH pertinent information regarding amount used, duration and frequency 
of use, and control measures in place.  Supervisory personnel review the information, sign the 
form, and return it to the IH. 
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4.2.4 Exposure Assessment Strategy 
 
Each question on the Hazard Information Request Form is reviewed by the IH.  Specific 
questions closely scrutinized deal with use of engineering controls (chemical hood) and 
personal protective equipment (gloves, safety eyewear).  Quantity and frequency information is 
also closely reviewed.  The technical basis used for determining whether a quantitative or 
qualitative evaluation is appropriate is demonstrated by simple IH calculations.  Two sample 
calculations are given that involve the use of 10 milliliters of 2 known human carcinogens: 
benzene and methylene chloride.  A “worst case” scenario for employee exposure can be 
evaluated by the following methodology: 
 
1) Calculate the number of grams of material by taking the number of milliliters used and 


multiply by specific gravity (methylene chloride = 1.33; benzene = 0.8) 
 
2) Calculate the number of moles of each material by dividing the number of grams of 


each material by its gram molecular weight (methylene chloride = 84.93; benzene = 
78.11)  


 
3) Calculate the number of liters that amount of the material would occupy upon 


evaporation at normal temperature and pressure (25 degrees Celsius, 760 mm Hg) by 
multiplying moles times 24.45 liters. 


 
4) Calculate the parts per million of the material in air by taking the volume of material 


and dividing it by the volume of the laboratory space (a single bay laboratory at Ames 
Laboratory typically has the following dimensions:  20 feet long x 10 feet wide x 10 
feet high = 2000 ft3 or 56,640 liters (1 ft3 = 28.32 liters) and multiply by 1,000,000 
(Assumption:  Static ventilation conditions or no air flow and instantaneous, uniform 
distribution of the contaminant in the room.)  


 
5) Compare the calculated number to the applicable OSHA exposure limit. 
 


SAMPLE CALCULATION – METHLYENE CHLORIDE 
 
Example:  10 milliliters of methylene chloride 
Number of grams = 10 x 1.33 (S.G. of methylene chloride) = 13.3 grams 
Number of moles of methylene chloride = 13.3 ÷ 84.93 (molecular weight of methylene 
chloride) = 0.15 moles 
Number of liters this amount of methylene chloride occupies in air at normal temperature and 
pressure = 0.15 moles x 24.45 liters/mole = 3.8 liters 
Concentration of methylene chloride in single bay laboratory:  3.8 liters ÷ 56,640 x 1,000,000 = 
67 parts per million 
This amount is 54% of the OSHA Short Term Exposure Limit (definition:  the maximum 
average allowable concentration over a 15-minute period of time) of 125 ppm. 
 
 


SAMPLE CALCULATION - BENZENE 
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Example:  10 milliliters of benzene 
Number of grams = 10 x 0.8 (S.G. of benzene) = 8 grams 
Number of moles of benzene = 8 ÷ 78.11 (molecular weight of benzene) = 0.1 moles 
Number of liters this amount of benzene occupies in air at normal temperature and pressure = 
0.1 moles x 24.45 liters/mole = 2.4 liters 
Concentration of benzene in single bay laboratory:  2.4 liters ÷ 56,640 x 1,000,000 = 43 parts 
per million 
This amount is 1.7 times the OSHA Ceiling Limit (definition:  concentration in air of 
contaminant that never should never be exceeded) of 25 ppm. 
 
Under these hypothetical conditions (no ventilation and uniform distribution of the 
contaminant), the concentration in air of 10 milliliters of methylene chloride could theoretically 
exceed the applicable OSHA exposure limit.  However, both methylene chloride and benzene 
are routinely used by researchers in chemical hoods due to their carcinogenic properties.  A 
standard 4-foot chemical hood operating at 100 feet per minute with the sash at 18 inches 
would exhaust 600 cubic feet or 16,992 liters of air from the room every minute.  This means 
that a standard single-bay laboratory would experience a complete exchange of “fresh air” 
approximately every 3.5 minutes.  It is obvious that work with these materials in a chemical 
hood significantly decreases the likelihood of any significant vapors being introduced into the 
room or the breathing zone of the worker. 
 
Because of the critical importance of the use of chemical hoods in controlling the vapors of 
methylene chloride and benzene, routine monitoring is typically not conducted when 
researchers report (via the Hazard Inventory mechanism previously discussed) the use of this 
type of engineering control.  To date, no examples of work with these materials or other know 
carcinogens outside of a hood have been reported. 
 
Dermal exposure potential is also important to assess.  Glove usage is addressed on the Hazard 
Information Request Form.  Any indication that gloves are not used is addressed by the IH with 
the chemical user.  To date, this has not occurred. 
 
4.2.5 Qualitative / Quantitative Exposure Assessments 
 
Where the results of the qualitative exposure assessment indicate that employees may be 
exposed to any hazardous agent at or above the limits defined above, a quantitative exposure 
assessment shall be conducted via standard industrial hygiene practices. 
 
Air sampling shall be conducted in accordance with applicable methods published by agencies 
such as the National Institute of Occupational Safety and Health (NIOSH) and the 
Occupational Safety and Health Administration (OSHA).  All instrumentation shall be 
calibrated to ensure accurate measurements (IH equipment inventory).  Analytical work shall 
be conducted by laboratories accredited by the American Industrial Hygiene Association 
(AIHA).  Whenever possible, sampling shall be for as close to an 8-hour period as possible or 
the duration of the work activity, as appropriate. 
 
Both employee and supervisor shall be notified of the results and informed of any corrective 
actions.  Ambient concentrations that exceed exposure limits defined above shall be reduced 
via engineering controls whenever feasible.  Administrative controls (such as limiting an 
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employee's exposure time) and personal protective equipment (such as respirators) shall be 
utilized when engineering controls are not practical. 
 
 
4.2.6 Medical Surveillance 
 
The results of exposure assessments are used to confirm the adequacy of controls in place.  
Monitoring results also are used to determine the need for employees to participate in 
regulatory-mandated medical surveillance programs. 
 
4.2.7 Recordkeeping 
 
Hazard information is compiled by Occupational Medicine and the IH on a computer database 
called OMSCREENS.  The database consists of 12 different screens to monitor employee 
hazard information. For a detailed discussion of each of these screens refer to the Occupational 
Medicine System Manuals (available in 334 TASF).  All modifications of an employee's 
Hazard Inventory, including results of qualitative and quantitative exposure assessments, are 
documented in the OMSCREENS database. 
 
The IH also maintains a database of monitoring results both qualitative and quantitative. 
 
4.3 READINESS REVIEW 
 
Research activities involving work with chemical, physical and biological agents shall be 
reviewed in accordance with the Laboratory’s Readiness Review procedure (#10200.010).  In 
addition to the mechanisms previously described, activity reviews may generate the need for 
conducting an exposure assessment. 
 
A.9 Activities that generate potentially hazardous ambient air concentrations of  
  particulates, mists, fumes, vapors, or asphyxiates. 
D.1 Potential to release hazardous or radioactive materials to the sanitary or storm sewers, 
  soil or air. 
D.2 Potential for release of chemical, physical, or radiological agents (particulates, fumes, 


mists, or vapors) via a fume hood or exhaust system.  
 
4.4 TRAINING 
 
Specific training needs questions regarding chemical, physical and biological agents are 
addressed in individual sections of this Manual. 
 
Another aspect of training is related to the qualifications of industrial hygiene personnel.  The 
primary training is professional development and serves the purpose of maintaining 
certification as a CIH and CSP.  This is primarily accomplished via participation in 
professional development conferences and other training opportunities. 
 
4.5 FEEDBACK MECHANISMS 
 
Feed mechanisms are ensuring the success of the industrial hygiene program.  Independent 







________________________________________________________________________________________________ 
 
Industrial Hygiene Program Manual #10200.006 Exposure Assessment Program Page 5 


walkthroughs, requisition reviews and the Hazard Inventory system all provide timely feedback to 
the IH and allow the assessment procedures described previously to occur.  External assessments 
(e.g. the Ames Site Office) provide validation that the feedback mechanisms are effective. 
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5.0 ASBESTOS 
 
5.1 PURPOSE AND SCOPE 
 
The purpose of the Asbestos Management Program is 
to assure the safe control, removal and disposal of 
asbestos at Ames Laboratory.  This program will 
consist of abatement and disposal practices that are 
consistent with current and relevant Occupational 
Safety and Health Administration (OSHA), 
Environmental Protection Agency (EPA) and 
Department of Transportation (DOT) regulations.  
Ames Laboratory implements the requirement set 
forth in the ISU document Asbestos Manual. 
 
The Asbestos Management Program applies to Ames Laboratory employees who 1) may 
encounter loose Asbestos-Containing Material (ACM) in the course of their assigned duties, 2) 
are certified to remove or remediate asbestos, and/or 3) are certified to provide oversight during 
asbestos removal. 
 
5.2 PROGRAM ELEMENTS 
 
5.2.1 References 
 
1) 29 CFR 1926.1101, Asbestos 
2) ISU Asbestos Manual 
 
5.2.2 ISU Asbestos Manual 
 
OSHA has responsibility for administering regulations that apply to all workplace activities 
that involve asbestos, including abatement procedures. The standard that applies to work 
with asbestos conducted at Ames Laboratory is 29 CFR 1926.1101 for Construction 
Industry. 
 
The major requirements of this standard are: 
 
□ Personnel exposure limits for abatement activities and monitoring airborne levels. 
□ Annual medical exams. 
□ Personal protective equipment, including respirators. 
□ Special procedures and equipment to reduce personnel exposure during work activities. 
□ Annual training and on-site supervision. 
 
In Iowa, several regulatory agencies are involved in the management of asbestos: 
 
Division of Labor Services – The Iowa Division of Labor Services enforces OSHA 
regulations within the State of Iowa. The State of Iowa has adopted all of the provisions of 
the OSHA Federal Construction. The state has also developed additional rules covering 



http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10862&p_text_version=FALSE
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worker and contractor licensing and project notification. Specifically, the Iowa Division of 
Labor Services has issued regulations which require: 
  
□ All asbestos workers working for commercial abatement firms to complete an asbestos 


training course and be licensed by the state. In-house workers, such as those employed 
by ISU, are exempt from the licensing requirement but still must be given equivalent 
training. 


□ Notification by contractors must be made to Labor Services of upcoming projects at 
least 10 days prior to the start of the project. ISU in-house projects are again exempt 
from this requirement.  


 
Iowa Department of Education and the Iowa Department of Health – The Iowa 
Department of Education and the Iowa Department of Health have been empowered to 
enforce the provision of AHERA in the State of Iowa. The AHERA Standard applies to any 
K-12 Local Education Agency in the nation. The Department of Education has been granted 
the power to review inspections and management plans for Local Education Agencies 
throughout the state.  NOTE: Asbestos projects at Ames Laboratory do not fall under 
AHERA. 
 
5.2.3 Exposure Monitoring 
 
Exposure monitoring will be conducted on a regular basis at the discretion of the Industrial 
Hygienist.  Air monitoring will not necessarily be conducted if previous data shows negligible 
ambient fiber concentrations for a comparable project.  Any asbestos removal / remediation 
project that is different in size or scope than any previous projects will be monitored by the 
Industrial Hygienist. 
 
All monitoring will be conducted in accordance with applicable OSHA or NIOSH 
methodologies. All samples (including any bulk samples) collected will be analyzed by a 
laboratory that is accredited by the American Industrial Hygiene Association (AIHA).  All 
analytical results will be conveyed to all affected employees.  All monitoring data will be 
maintained by the Industrial Hygienist.  Occupational Medicine will be notified of any exposure 
monitoring conducted via the OMSCREENS program. 
 
To date, monitoring results for asbestos projects have shown fiber concentrations below the 
applicable exposure limits (NOTE:  See also the discussion on controls and PPE below). 
 
5.2.4 Engineering Controls and Personal Protective Equipment (PPE) 
 
Engineering controls will utilized whenever feasible for the control of fiber releases.  The type 
of engineering control utilized will be determined on a case-by-case basis.  Glove bags are the 
primary type of control and are utilized most frequently in small-scale removals.  Negative 
pressure, HEPA filtered containments are utilized for larger projects. 
 
NIOSH-approved respirators shall be used by all employees in asbestos work areas except 
during floor tile removals (respirator usage is optional).  Respirator wearers shall be fit-tested 
and trained by the Industrial Hygienist in accordance with OSHA regulations. 
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The use of gloves and coveralls will be dependent on the scope of the job.  Gloves and coveralls 
may be required for small, glove bag removal projects depending on the circumstances.  This 
determination will be made after consultations occur between the Project Engineer, supervisory 
personnel, employees and / or the Industrial Hygienist.  Most employees wear respirators during 
any glove bag or tile removal project. 
 
Controls for floor tile removal jobs will be determined on a case-by-case basis.  Tile removal 
will be conducted manually with appropriate tools. 
 
5.2.5 Medical Surveillance 
 
Medical examinations will be a routine part of the monitoring procedure for employees who 
work with asbestos.  Occupational Medicine will perform appropriate medical evaluations for 
employees working with asbestos prior to contact and annually thereafter until an employee 
ceases to be involved in abatement activities. 
 
5.2.6 Demolition Projects Involving Asbestos-Containing Materials (ACMs) 
 
Ames Laboratory personnel will not do large removal projects.  These projects are rare and will 
be subcontracted to an accredited asbestos removal firm.  Facilities Services personnel will 
assure that all work done by the subcontractor is in accordance with the Ames Laboratory 
Subcontractor Oversight and Assurance procedure. 
 
5.2.7 Asbestos Removal Procedures 
 
All asbestos abatement activities will be done in accordance with established, recognized best 
management practices as described in the aforementioned ISU document.  These practices are 
documented in the asbestos abatement training received by employees and reviewed annually at 
the refresher training.  Specific procedures will vary dependent on the project and will be 
determined through discussions between employees, supervisory personnel, the Plant Engineer 
and / or the Industrial Hygienist. 
 
5.2.8 Recordkeeping 
 
Exposure monitoring records will be maintained by the IH.  Training records will be maintained 
on the Ames Laboratory Training Records System (ALTRS).  Employee medical records 
related to asbestos will be maintained by Occupational Medicine. 
 
5.3 READINESS REVIEW 
 
Laboratory activities that may involve the removal of asbestos are covered by the Readiness 
Review procedure (#10200.010).  Specifically, asbestos may be a part of facilities 
renovations and addressed by the following statement in Section G – Other concerns: 
 
G3. Area renovation 
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5.4 TRAINING 
 
Employees who are reasonably expected to encounter asbestos as a part of their job duties 
(primarily Facility Services employees) are given asbestos awareness training.  Employees who 
are certified at the “operations & maintenance” level can conduct small scale, short duration 
activities.  Full scale operations that include the building of a containment are conducted by 
contractor employees that are certified via an EPA-approved “worker/supervisor” course.  
Safety Coordinators and Representatives receive asbestos hazard awareness information in 
Hazard Identification training. 
 
Work with asbestos is incorporated into the Laboratory’s Needs Assessment Program.  
Specifically, the following questions are included on the Training Needs Questionnaire 
completed by all Laboratory employees: 
 


Will you remove or abate asbestos as a work activity? 
Will you supervise an employee who removes or abates asbestos as a work activity? 


[AL-161 – Asbestos Contractor/Supervisor Training( NOTE:  Taught off site)] 
 
5.5 FEEDBACK MECHANISMS 
 
Asbestos removal activities are under the purview of the Facilities Services group.  Readiness 
Review has been completed on activities that cover removal of asbestos.  The IH interacts with 
Facilities workers on removal projects and assures that controls in place are adequate via 
exposure monitoring. 
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6.0 LEAD 
 
6.1 PURPOSE & SCOPE 
 
The purpose of a lead management program is to 
ensure that employees are not exposed to lead-
containing materials during the course of their 
work that may result in adverse health effects.  
The toxicity of lead and lead-containing 
materials is well-documented. 
 
Ames Laboratory does not currently conduct lead 
abatement activities.  Facilities Services 
personnel are involved in preparing surfaces that 
may contain lead-based paint or cut lead-
containing pipe. It should be noted that laboratory use of lead or lead-containing compounds 
is covered under the Chemical Management Program. 
 
6.2 PROGRAM ELEMENTS 
 
6.2.1 References 
 
1) 29 CFR 1910.1025 Lead 
2) ISU “Guidelines for Working with Lead-Containing Materials”. 
 
6.2.2 Lead Removal Procedures 
 
The general guidelines for prepping lead-containing surfaces discussed in the ISU 
“Guidelines” document are followed by Ames Laboratory personnel.  In general, any work 
activity that will result in the generation of airborne lead-containing particulates will be 
closely scrutinized and controls to protect employees will be utilized including engineering 
controls and use personal protective equipment (e.g. respirators).  
 
6.2.3 Exposure Monitoring 
 
Depending on the nature of the work and associated exposure potential, monitoring may be 
conducted by the IH.  Monitoring will be conducted per methods described in the Exposure 
Assessment section of this manual. 
 
6.2.4 Engineering Controls and Personal Protective Equipment (PPE) 
 
Work activities will be assessed to evaluate the best methods for reducing the amount of 
airborne lead being generated.  Engineering controls will utilized whenever feasible may 
include dilution and/or localized ventilation. 
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NIOSH-approved respirators shall be evaluated for usage by all employees working with lead-
containing materials in work activities that have potential to generator airborne particulates.  
Respirator wearers shall be fit-tested and trained by the Industrial Hygienist in accordance with 
OSHA regulations. 
 
Other types of PPE such as gloves, safety eyewear and coveralls will be evaluated for use 
dependent on the scope of the job. This determination will be made after consultations occur 
between the Project Engineer, supervisory personnel, employees and / or the Industrial 
Hygienist.  Most employees wear respirators during any glove bag or tile removal project. 
 
6.2.5 Medical Surveillance 
 
Facilities Services employees who will potentially interact with lead-containing materials are on 
a medical surveillance program.  IH personnel will provide information to Occupational 
Medicine regarding the need for employees to be medically screened specifically for lead.  To 
date, monitoring results and reviews of work activities have not indicated medical surveillance 
specifically for lead. 
 
6.2.6 Recordkeeping 
 
Exposure monitoring records will be maintained by the Industrial Hygienist.  Training records 
will be maintained on the Ames Laboratory Training Records System (ALTRS).  All employee 
medical records including information related to asbestos will be maintained by Occupational 
Medicine.  Lead sampling results for surfaces will be maintained by Facilities Services. 
 
6.3 READINESS REVIEW 
 
As stated previously, use of lead-containing materials in the Laboratory environment would 
be covered by the requirements of the Chemical Management and Hazard Communication 
Right-To-Know Programs.  Preparation of work surfaces that may contain lead-based paint 
would be addressed primarily during renovation activities.  The specific question on ES&H 
Hazard Identification checklist is in Section G – Other Concerns: 
 
G.3 Area renovation. 
 
6.4 TRAINING 
 
The following Training Needs Questionnaire question addresses Facilities Services work 
with lead-containing materials: 
 
Will you work with lead or lead-containing materials in a non-research setting during work 


activities? 
[Lead Awareness –INH 06 (NOTE: Taught by ISU)] 


 
6.5 FEEDBACK MECHANISMS 
 
Potential for interaction with lead-containing materials is assessed on a project-by-project 
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basis.  Facilities Services engineers and the IH visit about determining if a surface contains 
lead or not and appropriate control measures. 
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7.0 ERGONOMICS 
 
7.1 PURPOSE & SCOPE 
 
Working Americans spend about 2000 hours a 
year in the workplace.  Not surprisingly, all of 
these hours can take a toll on an employee’s 
eyes, back, hands and neck.  Poorly designed 
working environments can result in momentary 
pain or long-term injury and lead to reduced 
efficiency and production, loss of income, 
increased medical claims and permanent 
disability.  Ergonomics is the art and science of 
designing the workplace to fit the worker.  The 
primary purpose of an ergonomics program is 
the prevention of musculoskeletal injuries caused by poor lifting techniques and/or repetitive 
motions associated with job tasks. 
 
Ergonomic issues potentially affect all Ames Laboratory employees.  Computer usage is a part 
of most employee’s work duties; many jobs at the Laboratory (especially Facilities Services) 
have significant physical requirements associated with them including lifting, pushing and 
pulling.  Employees, supervisory personnel, Occupational Medicine and ESH&A work together 
to ensure that potential for sprains and strains is minimized to the greatest extent. 


7.2 PROGRAM ELEMENTS 
 
7.2.1 References 
 
1) ISU “Introduction to Ergonomics” 
 
7.2.2 Ergonomic Evaluation Procedures 
 
Ames Laboratory follows the procedures described in the ISU document “Introduction to 
Ergonomics”.  All employees should be familiar with the basic information in this document.  
It’s especially important that employees know the signs and symptoms associated with 
ergonomic injuries including musculoskeletal disorders or MSDs and how to get assistance 
from Occupational Medicine and safety personnel.  Using ergonomically friendly equipment 
such as keyboard trays and chairs is another important part of minimizing the risk of ergonomic 
injuries.  Education and awareness through training is critical and employees are encouraged to 
take advantage of the numerous courses on ergonomics that are offered on campus. 
 
7.2.3 Ergonomic Consultations 
 
Ergonomic consultations are conducted upon request by the Occupational Medicine Nurse and 
the Industrial Hygienist.  Consultations consist of a review of the work environment, 
consultation with the employee and recommendations as to corrective actions that will reduce 
the likelihood of repetitive stress injuries.  The most common recommendation to date has been 
for improvements in office equipment such as keyboards, keyboard & mouse trays and chairs. 



http://www.ehs.iastate.edu/publications/manuals/ergo%20book.pdf
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Sprains & Strains 
Prevention


Lower back strain is a  
common type of strain.
Repetitive stress injuries like 
carpal tunnel syndrome can 
occur when a computer 
workstation is improperly 
configured.
AL has ergonomic 
consultations and training 
available.


Safety Program


 
7.2.4 Recordkeeping 
 
Medical records of work-related ergonomic issues are maintained by Occupational Medicine.  
Records of ergonomic consultations are maintained by ESH&A and Occupational Medicine. 
 
7.3 READINESS REVIEW 
 
Work activities that have potential for creating ergonomic stresses are evaluated via the 
Readiness Review procedure (#10200.006).  Specifically, ergonomic issues are addressed by 
the following statements in Section F – Workplace Concerns: 
 
F.5 Activities that involve tasks of prolonged repetitive motion. 
F.6 Activities that involve lifting/moving of 20 pounds, lifting from awkward positions, or 
 pushing/pulling of heavy objects. 
 
7.4 TRAINING 


 
Ames Laboratory employees are first introduced to 
the topic of ergonomics during General Employee 
Training.  During GET, the ISU document 
referenced earlier is distributed and an information 
slide on sprains and strains is presented and 
discussed (see below).  The importance of early 
detection of symptoms of repetitive stress is 
emphasized employees are informed of the 
availability of ergonomic consultations upon request. 
 
Ergonomic hazards are also addressed via the completion of a Training Needs Questionnaire by 
a new employee and their supervisor.  This part of the Laboratory’s Needs Assessment 
Program ensures that activities with ergonomic stresses are identified and that the employee is 
made aware of the numerous training opportunities.  Specific questions are as follows: 
 


Will you use a computer on a regular basis? 
Will you lift, push/pull objects that weigh more than 40 lbs. or frequently lift, push/pull objects 


that weigh 20-40 lbs 
[Sprains & Strains Prevention Training – AL-183] 


 
7.5 FEEDBACK MECHANISMS 
 
The effectiveness of the ergonomics program is addressed via topical appraisals and external 
reviews. 
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8.0 RESPIRATORY PROTECTION 
 
8.1 PURPOSE & SCOPE 
 
Hazards can be effectively controlled through 
engineering, administrative and / or personal 
protective equipment controls.  Engineering 
controls contain hazards at the source and are 
considered the most effective.  Administrative 
controls include standard operating procedures and, 
when followed, effectively reduce or eliminate 
hazards.  The last form of control is personal 
protective equipment and includes gloves, hard 
hats, steel-toed shoes and respirators.  Respirators 
can be an effective way to minimize exposures to 
airborne hazards.  The purpose of the Ames Laboratory program is to ensure that respirators are 
properly fitted and used, that employees are medically fit to wear respirators and that the type of 
respirator being used is appropriate for the activity. 
 
The Respiratory Protection Program affects all respirators users at Ames Laboratory. 
 
8.2 PROGRAM ELEMENTS 
 
8.2.1 References 
 
1)  ISU “Respiratory Protection Program” 
2)  29 CFR 1910.134, Respiratory Protection 
 
8.2.2 Respiratory Protection Procedures 
 
Ames Laboratory follows the requirements listed in the ISU document “Respiratory Protection 
Program”.  Respirator users are identified by the Occupational Medicine database or by 
employees contacting ESH&A.  Hazard evaluations are conducted to evaluate the need for any 
type of respiratory protection including the use of disposable dust masks.   Fit-testing and 
training are conducted initially and annually thereafter.   
 
8.2.3 Hazard Evaluations 
 
The IH conducts a hazard evaluation that considers the nature of the hazard, duration and 
frequency of the operation, feasibility of engineering controls, etc.  Exposure monitoring data is 
considered, if available, or the IH may use professional judgement in determing respiratory 
protection needs.  Hazard evaluations are documented via exposure monitoring and respirator 
records. 
 
8.2.4 Recordkeeping 
 
Respirator records are maintained by the Industrial Hygienist.  Training records will be 
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maintained on the Ames Laboratory Training Records System (ALTRS).  All employee 
medical records including respirator information is maintained by Occupational Medicine 
 
8.3 READINESS REVIEW 
 
The need for respiratory protection may be initiated via the Readiness Review Procedure 
(10200.006).  There are no specific questions regarding use of a respirator on the ES&H Hazard 
Identification Checklist but many of the questions directly address the issue of generation of 
airborne contaminants and therefore prompt a discussion of engineering controls and personal 
protective equipment including respirators. 


 
8.4 TRAINING 
 
Ames Laboratory employees are first asked about use of respirators via the completion of a 
Training Needs Questionnaire by a new employee and their supervisor.  This component of the 
Laboratory’s Needs Assessment Program ensures that the need for respiratory protection is 
appropriately evaluated and that any use of respirators in the workplace is done accordance with 
OSHA regulations.  The specific TNQ question is as follows: 
 


Will you use a respirator/dust mask during work activities? 
[Respirator User Safety Training – AL011] 


 
8.5 FEEDBACK MECHANISMS 
 
The effectiveness of the respiratory protection is assessed through a variety of mechanisms.  
Independent walk throughs identify single-use disposable dust mask users.  Annual fit-testing 
and training allows a one-on-one consultation with the user and the IH regarding concerns 
regarding respirator usage.  Readiness Reviews provide a rigorous review of exposure 
potentials and may instigate the need for a respiratory protection evaluation.  Topical appraisals 
and external reviews are additional mechanisms that may focus on specific elements of the IH 
Program like use of respirators. 
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9.0 BIOLOGICAL AGENTS 
 
9.1 PURPOSE & SCOPE 
 
Work with biological agents at Ames Laboratory is minimal but is 
expected to increase in the near future.  The most common 
example of a biohazardous material at Ames Laboratory is 
potential exposure to bloodborne pathogens.  Numerous 
regulatory agencies and consensus organizations are 
involved in the management of biohazardous materials.  
For example, in 1989, proposed federal Occupational 
Safety and Health Administration (OSHA) enforcement 
procedures in health care facilities were adopted by the 
Iowa Division of Labor.  This standard was adopted for 
protection against occupational exposure to HIV, HBV and other 
human bloodborne agents.  The purpose of a biohazardous materials program is to ensure 
that all applicable regulatory requirements are met from throughout the process of 
purchasing, use and disposal. 
 
The information in this section affects any Ames Laboratory employee who works with or 
may come into contact with biohazardous materials as a part of their job activities. 
 
9.2 PROGRAM ELEMENTS 
 
9.2.1 References 
 
1) ISU Office of Research Assurances (http://www.compliance.iastate.edu/ 
2)         ISU Bloodborne Pathogen Manual 
3)         29 CFR 1910.1030 – Bloodborne Pathogens 
 
9.2.2 Biohazardous Materials Procedures 
 
The primary source of information regarding the various requirements for work with 
materials that are pathogenic to humans, plants or animals is the ISU Office of Research 
Assurances website referenced above.  ESH&A personnel work closely with biosafety 
specialists at EH&S regarding specific usages at Ames Laboratory.  Ames Laboratory 
researchers are made aware of regulatory requirements via the completion of Pre-Proposal 
Forms and the completion of Readiness Review documents (e.g. the Hazard Identification 
Checklist). 
 
9.2.3 Recordkeeping 
 
Records related to the use of biohazardous materials are maintained in the appropriate 
Readiness Review files.  Group or activity-specific documentation is maintained by the Group 
Leader.  Medical information such as records of Hepatitis B vaccinations in the case of 
bloodborne pathogens is maintained by the Occupational Medicine Department. 
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9.3 READINESS REVIEW 
 
Work with biohazardous materials can be initiated via the Readiness Review Procedure 
(#10200.006).  Specifically, biohazardous materials issues are addressed by the following 
statement in Section A – Chemical and Biological Concerns: 
 
A.12 Biological materials (including human, plant or animal pathogens). 
 
9.4 TRAINING 
 
Ames Laboratory employees are first introduced to the topic of biohazardous materials 
during General Employee Training.  During GET, the issues of licensing, safety and 
confidentiality are reviewed relative to use of biohazardous materials.  Employees are 
encouraged to thoroughly research regulatory issues related to these materials before 
purchasing. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Biohazardous materials are also addressed via the completion of a Training Needs 
Questionnaire (TNQ) by a new employee and their supervisor.  This part of the Laboratory’s 
Needs Assessment program ensures that activities involving use of biohazardous materials 
are identified and that the employee and supervisor are made aware of training 
opportunities.  Specific questions are as follows: 
 


Will you work with human blood, blood components, or other potentially infectious 
materials during work activities? 


[Bloodborne Pathogens – AL-035] 
[Biohazardous Materials Awareness - AL-202] 


 
Group specific training is verified through the Readiness Review process. 
 
9.5 FEEDBACK MECHANISMS 
 
The biohazardous materials program is regularly assessed via the review of purchases by 
ESH&A.  Topical appraisals and externals are two additional mechanisms by which 


Biological Materials


Human, plant or animal pathogens
3 main issues:  licensing, safety, 
confidentiality
Licensing – signed agreements 
with other institutions
Safety – ISU Institutional Biosafety
Committee, training
Confidentiality – ISU Institutional 
Review Board approval
Check out ISU Office of Research 
Assurances


Safety Program
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program effectiveness may be assessed. 
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10.0 HEARING CONSERVATION 
 
10.1 PURPOSE & SCOPE 
 
Occupational hearing loss is a significant 
workplace health and safety issue in a wide 
variety of industries.  Hearing loss can 
significantly decrease quality of life and can 
increase the risk of life-threatening accidents not 
only in the workplace but at home as well.  
Presbycusis is the term used to describe the 
natural process of hearing loss that occurs over 
time in all humans.  The purpose of a Hearing 
Conservation Program is to ensure that workplace 
noise exposures do not contribute to the normal 
process of presbycusis. 
 
Hearing conservation provisions apply to any Ames Laboratory employee that is exposed to 
noise levels addressed by OSHA.  This historically includes Facilities Services employees as 
well as researchers in the Materials & Engineering Physics Program who operate large 
pieces of mechanical equipment. 
 
10.2 PROGRAM ELEMENTS 
 
10.2.1 References 
 
1) ISU Hearing Conservation Manual 
2) 29 CFR 1910.95 – Occupational Noise Exposure 
 
10.2.2 Hazard Inventory 
 
Noise is specifically identified on the Hazard Inventory as an OSHA-regulated hazard.  The 
mechanisms for follow up on a noise issue identified on the Hazard Inventory are described 
in Section 4 – Exposure Assessment & Control. 
 
10.2.3 Medical Surveillance 
 
All Ames Laboratory employees involved in activities that produce greater than 85 dB-A noise 
levels and have potential for exceeding the OSHA mandated time-weighted averages are 
included in the medical surveillance program through the ISU Occupational Medicine Program. 
 
10.2.4 Recordkeeping 
 
Noise exposure monitoring data will be maintained by the Industrial Hygienist.  Medical 
surveillance records will be maintained by Occupational Medicine.  The Group Leader will 
maintain any group-specific training records. 
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10.3 READINESS REVIEW 
 
Work in noisy environments can be initiated via the Readiness Review Procedure 
(#10200.006).  Specifically, the physical hazard of noise is addressed by the following 
statement in Section F – Workplace Concerns: 
 
F.4 Work which produces acute noise that interferes with normal conversation. 
 
10.4 TRAINING 
 
There is no specific question regarding noise on the Training Needs Questionnaire.  Instead, 
noise is identified and evaluated via the previously described mechanisms. 
 
All Ames Laboratory employees involved in activities that produce greater than 85 dB-A 
noise levels shall have training on the prevention of occupational hearing loss by 
Occupational Medicine. Additionally, employees receive training on the proper use of 
personal protective equipment including hearing protection via an institutional training 
module. 
 
10.5 FEEDBACK MECHANISMS 
 
The adequacy of the hearing conservation program is assessed via a variety of mechanisms.  
Laboratory employees on the hearing conservation program receive regular medical 
surveillance that includes a hearing test.  Readiness Reviews provide a mechanism by which 
noise-generating activities are identified, evaluated and controlled. 
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11.0 LASER & NON-IONIZING RADIATION 
 
11.1 PURPOSE & SCOPE 
 
Ames Laboratory research involves many different forms of 
non-ionizing radiation including UV, IR, microwaves and 
lasers.  Different types of radiation are used in metallurgical 
processes; the Laboratory has approximately 30 Class 3b or 
4 lasers in its inventory.  Adverse health effects associated 
with exposure to the different forms of non-ionizing 
radiation are well-characterized.  Of significant concern is 
eye exposure to lasers that may potentially result in partial 
or total loss of vision.  The purpose of a non-ionizing 
radiation safety program is to ensure that mechanisms are in 
place by which hazards are evaluated and exposures are 
controlled. 
 
The material in this section applies to Ames Laboratory researchers who interact with any of 
the forms of non-ionizing radiation previously mentioned.   
 
11.2 LASER & NON-IONIZING RADIATION PROGRAM ELEMENTS 
 
11.2.1 References 
 
1) ISU Laser Safety Manual 
2) American National Standard Institute (ANSI) For Safe Use of Lasers (Z136.1) 
3) American Conference of Governmental Industrial Hygienists (ACGIH) Threshold 


Limit Values booklet (copy available in the IH office) 
 
11.2.2 Program Procedures 
 
Ames Laboratory implements the requirements listed in ISU’s Laser Safety Manual.  One 
major difference exists in that Ames Laboratory requires Class IV laser systems to have 
interlocks.  Some minor nomenclature differences also exist between the two organizations. 
 For example, ISU uses the term “Principal Investigator” while Ames Laboratory uses the 
term “Group Leader”. 
 
11.2.3 Laser Hazard Assessment (LHA) 
 
ESH&A shall review the LHA of each Class 4 laser system on an annual basis.  Group 
Leaders will be asked to verify the accuracy of the LHA, the laser inventory and the 
authorized user list on an annual basis.  Formal LHAs will be conducted in conjunction with 
Readiness Reviews (prompted by changes in hazards or every 5-years, which ever occurs 
first). 
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11.2.4 Medical Surveillance 
 
Employees who work with Class 4 lasers are required to have a medical exam (including an 
initial and termination eye exam) prior to the commencement of work. 
 
11.2.5 Engineering Controls and Personal Protective Equipment (PPE) 
 
Interlock systems will be utilized for all Class 4 lasers funded by Ames Laboratory or used in 
Laboratory spaces.  Personal protective equipment will also be utilized for employee protection 
in situations where engineering controls are not feasible (e.g. during alignment or maintenance). 
 
11.2.6 Standard Operating Procedures & Authorized Users Lists 
 
Group Leaders shall maintain Standard Operating Procedures and a list of authorized users for 
each Class 3b and 4 laser.  Group-specific training records are maintained by the Group Leader 
and verified during Readiness Review.  The Group Leader will be the point-of-contact with 
ESH&A laser safety specialists on matters related to the safe operation and control of sources of 
non-ionizing radiation. 
 
11.2.7 Recordkeeping 
 
Laser inventories and Laser Hazard Assessments will be maintained by the Industrial Hygienist. 
 Medical surveillance records will be maintained by Occupational Medicine.  The Group Leader 
will maintain group-specific training records. 
 
11.3 READINESS REVIEW 
 
Research activities involving laser operations shall be reviewed in accordance with the 
Laboratory’s Readiness Review procedure (#10200.010). 
 
B.2 Lasers (excludes laser printers and pointers 
 
Research activities involving sources of non-ionizing radiation (excluding laser operations) 
are reviewed in accordance with the Laboratory’s Readiness Review procedure 
(#10200.010). Specifically, non-ionizing radiation issues are addressed by the following 
statements in Section B – Radiation Concerns: 
 
B.3 Radio frequency (RF) or microwave generators (excluding personal microwave 


ovens) of greater than 10 watts average output power. 
B.4 Ultraviolet radiation, which could expose personnel (e.g. arc welding, inductively 


coupled plasma, UV reactors, xenon lamps, etc.). 
E.12 Electromagnetic system 
 
11.4 TRAINING 
 
Training associated with laser usage is first introduced to new employees during General 
Employee Training via the slide below: 
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Before you goBefore you go…………


Using a Class 3b or 4 laser?...training.Using a Class 3b or 4 laser?...training.
Working with xWorking with x--rays or radiological rays or radiological 
materials?....training.materials?....training.
Handling chemicals?....yes, trainingHandling chemicals?....yes, training…….no, .no, 
complete exercise.complete exercise.
Review Cyber Security handout and Review Cyber Security handout and 
complete form.complete form.
Complete course evaluation.Complete course evaluation.


 
Training on the above-referenced types of non-
ionizing radiation are addressed by group or activity-
specific training.  No institutional training exists for 
RF, microwave, UV or electromagnet systems. 
 
Employees who work with Class 3b & 4 lasers are 
required to take laser safety training (AL-070) prior 
to the commencement of work.  Additionally, Group 
Leaders shall provide or direct activity-specific 
training to each user of a Class 3b or 4 laser. 
 
11.5FEEDBACK MECHANISMS 
 
The adequacy of the laser and non-ionizing radiation safety program is assessed via a variety of 
mechanisms.  Purchase requisitions and service order requisitions are regularly monitored.  
Readiness Review provides a mechanism by which lasers and other sources of non-ionizing 
radiation are identified, evaluated and controlled.  Topical appraisals and external reviews also 
provide feedback on program effectiveness.  







_____________________________________________________________________________________________________________ 
 
Industrial Hygiene Program Manual #10200.006  Heat Stress    Page 1 


12.0  HEAT STRESS 
 
12.1 PURPOSE & SCOPE 
 
Heat stress has not historically been a major 
ES&H issue at Ames Laboratory.  To date, the 
only work group that has potential for activities 
that demand effective management of heat stress 
has been Facilities Services.  Typical activities 
have included work on building roofs during 
summer months.  For example, a major 
ventilation system renovation required roof work 
for several weeks during hot and humid weather. 
 The mechanisms described below are used to 
evaluate and control heat stress issues. 
 
12.2 PROGRAM ELEMENTS 
 
12.2.1 References 
 
1) American Conference of Governmental Industrial Hygienists (ACGIH) Threshold 


Limit Value (TLV) Booklet (copy in the IH office) 
 
12.2.2 Procedures 
 
Heat stress is managed on a project-by-project basis.  Collaboration occurs between ESH&A 
and Facilities Services.  Projects are discussed on a weekly basis and the Facilities planning 
meetings.  An ESH&A representative is present at the meeting.  The IH is notified of projects 
with potential heat stress implications and plans are made to provide ESH&A coverage.  
Typically, other ES&H issues, especially radiological issues, are involved and the coverage 
defaults to the Health Physics staff.  The Rad Control Technician is qualified to monitor work 
activities for heat stress implications including documenting WBGT measurements.  The IH is 
also involved in project management. 
 
12.2.5 Recordkeeping 
 
Heat stress measurements will be maintained by the Industrial Hygienist. 
 
12.3 READINESS REVIEW 
 
Work in hot environments can be initiated via the Readiness Review Procedure 
(#10200.006).  Specifically, the physical hazard of heat stress is addressed by the following 
statement in Section F – Workplace Concerns: 
 
F.3 Temperature or humidity extremes. 
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12.4 TRAINING 
 
There is no specific question regarding work in hot environments on the Training Needs 
Questionnaire (TNQ).  Instead, heat stress is identified and evaluated via the Readiness 
Review procedure. 
 
12.5 FEEDBACK MECHANISMS 
 
Feedback on the adequacy of the management of heat stress occurs on a project-by-project 
basis.  ESH&A oversight ensures that this potential is adequately addressed and corrective 
actions are taken immediately.  Topical appraisals and external reviews may also be 
mechanisms by which program effectiveness is evaluated. 







13.0 NANOMATERIALS 
 
13.1 PURPOSE & SCOPE 
 
Ames Laboratory has limited activities involving 
nano-scale materials.  The Laboratory adheres to 
Policy 456.1 -  Secretarial Policy Statement on 
Nanoscale Safety and utilizes the DOE Nanoscale 
Science Research Centers document “Approach to 
Nanomaterial ES&H” as a primary reference 
document.   Potential hazards associated with 
nano-scale work are addressed through the 
Laboratory’s Needs Assessment and Readiness 
Review processes (described below) which 
provide mechanisms of identification and evaluation of potential hazards and effective 
control mechanisms that ensure protection of employees and the environment.  To date, 
hazards associated with projects involving nano-scale materials have been determined to be 
amenable to conventional controls such as ventilation and use of personal protective 
equipment.  The Laboratory recognizes that nanotechnology is an emerging field and that 
many of the associated ES&H concerns related to work with these materials are still being 
investigated.  Ames Laboratory safety professionals monitor professional sources of 
information to identify new control strategies associated with nano-scale materials research. 
 
13.2 PROGRAM ELEMENTS 
 
13.2.1 References 
 


1) Department of Energy Nanoscale Science Research Centers - Approach to 
Nanomaterial ES&H - Revision 2 – June 2007 


2) Policy 456.1 – Secretarial Policy Statement on Nanoscale Safety 
 
13.2.2 Recordkeeping 
 
No prescriptive recordkeeping requirements exist currently for work with nanomaterials.  
Nanoscale work is identified via the Readiness Review process.  Readiness Review records 
are maintained by ESH&A. 
 
13.3 READINESS REVIEW 
 
Nanoscale work is identified via Readiness Review (Procedure 10200.010).  Specifically, 
the physical hazard of nanomaterials is addressed by two statements on the ES&H Hazard 
Identification Checklist: 
 
A9 Activities that generate potentially hazardous ambient air concentration of 


nanoscale and other particulates, mists, fumes, vapors, or asphyxiates. 
D2 Potential for release of chemical, physical, or radiological agents (nanoscale and 


other particulates, fumes, mists, vapors, vapors) via a fume hood or exhaust system. 
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13.4 TRAINING 
 
The Laboratory’s Needs Assessment Procedure (Procedure 10200.029) is the mechanism by 
which training needs are identified.  Work with nanoscale materials is specifically addressed 
via the following question on the Training Needs Questionnaire: 
 
Will you work with nanoscale materials (particles with diameters less than 100 
nanometers)? 
 
Laboratory personnel answering “yes” to this question are automatically signed up for  the  
Nanomaterials Awareness (AL-206) training module.  Completion of training is verified via 
the Readiness Review process. 
 
13.5 FEEDBACK MECHANISMS 
 
Feedback on the adequacy of the mechanisms in place for identifying, evaluating and 
controlling hazards associated with research involving work with nanoscale materials is 
ensured via a variety of mechanisms.  As previously stated, Readiness Review provides a 
mechanism by which safe use of nanomaterials is assured.  Topical appraisals and external 
reviews also provide feedback on program effectiveness. 
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14.0 HUMAN SUBJECTS 
 
14.1 PURPOSE & SCOPE 
 
Human subjects issues are managed by several 
different entities at Ames Laboratory including 
the Director of Sponsored Research and 
ESH&A.  Although not a traditional industrial 
hygiene topic, to date the IH has been the 
principle ESH&A point-of-contact for human 
subjects matters.  Ames Laboratory researchers 
have historically had very little research that 
has included human subjects considerations.  
However, growth in this area is anticipated.  
Iowa State University has robust review 
mechanisms in place that ensure that human subjects research is done in accordance with 
applicable regulations.  Ames Laboratory will utilize to the fullest extent the ISU review 
mechanisms. 
 
The requirements in this section apply to Ames Laboratory researchers involved in projects 
that involve human subjects. 
 
14.2 PROGRAM ELEMENTS 
 
14.2.1 References 
 
1) ISU Office of Research Assurances (http://www.compliance.iastate.edu/) 
 
14.2.2 Procedures 
 
Human subjects research is first identified via a Pre-Proposal Form.  ESH&A reviews all 
pre-proposal forms and any potential projects involving human subjects is followed up on 
by the IH. 
 
The IH will consult with the Institutional Review Board on matters of specific, required 
human subjects approvals. 
 
14.2.3 Recordkeeping 
 
Records generated related to human subjects would be maintained in the Readiness Review 
file by ESH&A.  Any records of approval by the ISU Institutional Review Board would be 
maintained by the Research Assurances office. 
 
14.3 READINESS REVIEW 
 
Research involving human subjects can be identified via the Readiness Review procedure.  
Specifically, the following item under Section A – Chemical and biological Concerns: 
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A.2 Research involving human subjects or animal studies. 
 
14.4 TRAINING 
 
Ames Laboratory employees are first introduced to the subject of human subjects research 
during General Employee Training.  Specifically, the following slide is presented and each 
of the talking points is discussed: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Iowa State University has implemented a training course for all researchers that conduct 
human subjects research. This web-based course is approximately 30 minutes long and 
provides background information on the requirements for ensuring confidentiality, etc. 
 
14.5 FEEDBACK MECHANISMS 
 
Feedback on the adequacy of the mechanisms that ensure compliance with appropriate 
human subjects requirements occurs via many channels.  ISU requires every three year 
updates of their IRB records.  The DOE requires annual updates of any funded research 
involving human subjects.  Readiness Reviews are reevaluated on a 5 year basis.  Topical 
appraisals and external reviews are also potential mechanisms. 


Biological Materials


Human, plant or animal pathogens
3 main issues:  licensing, safety, 
confidentiality
Licensing – signed agreements 
with other institutions
Safety – ISU Institutional Biosafety
Committee, training
Confidentiality – ISU Institutional 
Review Board approval
Check out ISU Office of Research 
Assurances
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Document 1 of 13 
 
Source: 
Administrative Code/IOWA ADMINISTRATIVE CODE/LABOR SERVICES DIVISION[875]/CHAPTER 130 
COMMUNITY RIGHT TO KNOW 


CHAPTER 130  
COMMUNITY RIGHT TO KNOW  


[Prior to 9/24/86, Labor, Bureau of[530]]  
[Prior to 10/21/98, see 347-Ch 130]  


Document 2 of 13 
 
Source: 
Administrative Code/IOWA ADMINISTRATIVE CODE/LABOR SERVICES DIVISION[875]/CHAPTER 130 
COMMUNITY RIGHT TO KNOW/875-130.1(89B) Employer's duty. Upon request, an employer has a duty 
to inform the public of the presence of hazardous chemicals in the community and the potential health 
and environmental hazards that the chemicals pose. Requests shall be made during  


875-130.1(89B) Employer's duty. Upon request, an employer has a duty to inform the public of the 
presence of hazardous chemicals in the community and the potential health and environmental hazards 
that the chemicals pose. Requests shall be made during normal office hours of the employer. The 
employer shall provide the information or reason for refusal within ten days. If the request is from a 
health professional, the information shall be provided immediately.  


Document 3 of 13 
 
Source: 
Administrative Code/IOWA ADMINISTRATIVE CODE/LABOR SERVICES DIVISION[875]/CHAPTER 130 
COMMUNITY RIGHT TO KNOW/875-130.2(89B) Records accessibility. 


875-130.2(89B) Records accessibility.  
130.2(1)     Records do not need to be accessible to the public if the information is a trade secret or the 


employer has notified the division in writing that certain information should not be accessible to the 
public for reasons that the information is not relevant to public health and safety or the release of the 
information is proven to cause damage to the employer.  


130.2(2)     Accessible records include the material safety data sheets. The employer shall also provide 
information concerning the quantity of each hazardous chemical stored or used. Quantity information 
may include the manner of purchase such as in gallon containers, barrels, tankers, etc. Additionally, the 
employer shall provide information specifying the quantity as less than 500 pounds, between 500 pounds 
and 1000 pounds, between 1000 pounds and 5000 pounds, or in excess of 5000 pounds.  


130.2(3)     An employer is not required to make a copy of a material data sheet if the interested person 
is given an opportunity to review and make notes regarding the material safety data sheet.  


If an employer provides a copy of a material safety data sheet at the request of the interested person, a 
reasonable fee can be charged for the actual cost of copying.  


Document 4 of 13 
 
Source: 
Administrative Code/IOWA ADMINISTRATIVE CODE/LABOR SERVICES DIVISION[875]/CHAPTER 130 
COMMUNITY RIGHT TO KNOW/875-130.3(89B) Application for exemption. To obtain an order from the 
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commissioner pursuant to Iowa Code chapter 89B and rule 130.2(89B), an employer shall make a written 
application to the commissioner setting forth the specific grounds for the claimed 


875-130.3(89B) Application for exemption. To obtain an order from the commissioner pursuant to Iowa 
Code chapter 89B and rule 130.2 (89B), an employer shall make a written application to the 
commissioner setting forth the specific grounds for the claimed exemption. Upon receipt of an 
application, the commissioner shall give the applicant notice and opportunity to be heard at a full 
evidentiary hearing before the commissioner.  


Document 5 of 13 
 
Source: 
Administrative Code/IOWA ADMINISTRATIVE CODE/LABOR SERVICES DIVISION[875]/CHAPTER 130 
COMMUNITY RIGHT TO KNOW/875-130.4(89B) Burden of proof and criteria. 


875-130.4(89B) Burden of proof and criteria.  
130.4(1)     Trade secrets. The employer-applicant shall have the burden of proof in showing that the 


information claimed exempted qualifies as a trade secret.  
a.     At the discretion of the commissioner, official notice may be taken that similar information of the 


employer-applicant has been deemed a trade secret for the purpose of rule 875-110.6 (88,89B) and the 
commissioner may summarily grant the exemption based on the official notice.  


b.     The criteria for determining a trade secret under this rule shall be identical to that under rule 875-
110.6 (88,89B).  


130.4(2)     Relevance of public health and safety/damage to employer. The employer-applicant shall 
have the burden of proof in showing that the information is not relevant to public health and safety or that 
the release of the information would damage the employer. Notification in writing by the employer is not, 
in and of itself, sufficient to allow the employer to obtain the exemption.  


Document 6 of 13 
 
Source: 
Administrative Code/IOWA ADMINISTRATIVE CODE/LABOR SERVICES DIVISION[875]/CHAPTER 130 
COMMUNITY RIGHT TO KNOW/875-130.5(89B) Formal ruling. The commissioner shall issue a formal 
ruling upon application. The ruling shall set forth findings of fact and conclusions of law and grant or deny 
the application. The ruling shall be the final agency action for purposes 


875-130.5(89B) Formal ruling. The commissioner shall issue a formal ruling upon application. The 
ruling shall set forth findings of fact and conclusions of law and grant or deny the application. The ruling 
shall be the final agency action for purposes of Iowa Code chapter 17A .  


Document 7 of 13 
 
Source: 
Administrative Code/IOWA ADMINISTRATIVE CODE/LABOR SERVICES DIVISION[875]/CHAPTER 130 
COMMUNITY RIGHT TO KNOW/875-130.6(89B) Request for information. An interested person may 
request information from an employer. If the request is denied by the employer, the requesting party may 
then file an application for information with the division. The application will  


875-130.6(89B) Request for information. An interested person may request information from an 
employer. If the request is denied by the employer, the requesting party may then file an application for 
information with the division. The application will set forth the information being requested and that 
information was refused by the employer or that the employer denies access or that the employer alleged 
that no records were kept. The applicant shall state the interest in the information requested to be 
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received.  


Document 8 of 13 
 
Source: 
Administrative Code/IOWA ADMINISTRATIVE CODE/LABOR SERVICES DIVISION[875]/CHAPTER 130 
COMMUNITY RIGHT TO KNOW/875-130.7(89B) Filing with division. Upon receipt of application for 
information, the division shall determine if the applicant has a legitimate interest, and if so, the division 
shall make a written demand upon the employer to provide the requested inf 


875-130.7(89B) Filing with division. Upon receipt of application for information, the division shall 
determine if the applicant has a legitimate interest, and if so, the division shall make a written demand 
upon the employer to provide the requested information to the division. If the employer complies, the 
division shall forward copies to the interested person. Requests for the information under rule 130.6 (89B) 
will be kept confidential. The division shall not disclose the name of the interested person to any person.  


Document 9 of 13 
 
Source: 
Administrative Code/IOWA ADMINISTRATIVE CODE/LABOR SERVICES DIVISION[875]/CHAPTER 130 
COMMUNITY RIGHT TO KNOW/875-130.8(89B) Grounds for complaint against the employer. The 
commissioner may cite the employer on a formal written complaint on any of the following grounds:  


875-130.8(89B) Grounds for complaint against the employer. The commissioner may cite the 
employer on a formal written complaint on any of the following grounds:  


130.8(1)     The division has not received a reply within 30 days of the request for information pursuant 
to rule 130.7 (89B); or  


130.8(2)     The division finds on an IOSH inspection that the employer's records materially distort the 
information given the public or an emergency response group so as to pose a serious hazard to community 
health, environment, or emergency response personnel.  


Document 10 of 13 
 
Source: 
Administrative Code/IOWA ADMINISTRATIVE CODE/LABOR SERVICES DIVISION[875]/CHAPTER 130 
COMMUNITY RIGHT TO KNOW/875-130.9(89B) Investigation or inspection upon complaint. Within 15 
days of determining that there are grounds for a complaint, the commissioner shall either notify the 
employer in writing of the grounds of the complaint and request information or cond 


875-130.9(89B) Investigation or inspection upon complaint. Within 15 days of determining that there 
are grounds for a complaint, the commissioner shall either notify the employer in writing of the grounds 
of the complaint and request information or conduct an unannounced inspection of the employer's 
workplace at reasonable times and in a reasonable manner. Within 30 days of initiating an investigation or 
inspection, the division may find that the complaint is invalid and unfounded and shall so inform the 
interested person and the employer in writing.  


Document 11 of 13 
 
Source: 
Administrative Code/IOWA ADMINISTRATIVE CODE/LABOR SERVICES DIVISION[875]/CHAPTER 130 
COMMUNITY RIGHT TO KNOW/875-130.10(89B) Order to comply. 
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875-130.10(89B) Order to comply.  
130.10(1)     If after conducting an investigation or inspection of the employer's workplace the 


commissioner finds that the complaint is meritorious, the commissioner shall issue an order to comply to 
the employer which shall set forth with specificity the employer's noncompliance with the Act or rules. 
The commissioner shall give the employer a period of 30 days to take remedial steps for compliance. The 
commissioner may establish a shorter period of time if justification is provided in the order to comply.  


130.10(2 )     An employer may request an administrative hearing on the order to comply at any time 
prior to the time set forth for compliance in the order to comply.  


130.10(3 )     If the employer has not requested a hearing, the commissioner, after the time set forth for 
compliance with the order to comply, may reexamine records submitted by the employer or may reinspect 
the premises. If the employer has not taken the necessary remedial steps required by the order to comply, 
the commissioner, upon notice and administrative hearing, may issue a decision on the order to comply 
which shall be deemed a final agency action pursuant to Iowa Code chapter 17A . The rules contained in 
875-Chapter 300 are applicable to the hearing.  


130.10(4)     In the event that the employer fails to comply with a decision on the order to comply, the 
commissioner may commence an action in the Iowa district court for injunctive and other equitable relief 
that may be just and equitable.  


Document 12 of 13 
 
Source: 
Administrative Code/IOWA ADMINISTRATIVE CODE/LABOR SERVICES DIVISION[875]/CHAPTER 130 
COMMUNITY RIGHT TO KNOW/875-130.11(30,89B) Relationship to Emergency Planning and 
Community Right-to-know Act. The requirements of this chapter are in addition to those of the Iowa 
emergency response commission at 605-104.3(30). Information and forms required to be submitted  


875-130.11(30,89B) Relationship to Emergency Planning and Community Right-to-know Act. The 
requirements of this chapter are in addition to those of the Iowa emergency response commission at 605-
104.3 (30). Information and forms required to be submitted pursuant to Sections 311 and 312 of the 
Emergency Planning and Community Right-to-know Act, 42 U.S.C. 11021 and 11022, shall be sent to the 
Emergency Response Commission, Division of Labor, 1000 East Grand Avenue, Des Moines, Iowa 
50319. The federal Tier Two Form is a mandatory reporting form under Section 312 (42 U.S.C. 11022).  


Document 13 of 13 
 
Source: 
Administrative Code/IOWA ADMINISTRATIVE CODE/LABOR SERVICES DIVISION[875]/CHAPTER 130 
COMMUNITY RIGHT TO KNOW/875-130.12(30,89B) Information to county libraries. The commissioner 
will provide annually to the main library in the county seat city in each county a list of facilities and 
chemicals reported to the commissioner under Section 312 of the Emergency Plan 


875-130.12(30,89B) Information to county libraries. The commissioner will provide annually to the 
main library in the county seat city in each county a list of facilities and chemicals reported to the 
commissioner under Section 312 of the Emergency Planning and Community Right-to-know Act, 42 
U.S.C. 11022. The report will be distributed by November 1 annually for the previous year's chemical 
inventories.  


These rules are intended to implement Iowa Code section 30.7 and chapter 89B .  
[Filed 3/21/86, Notice 12/18/85-published 4/9/86, effective 7/1/86]  


[Filed emergency 9/5/86-published 9/24/86, effective 9/24/86]  
[Filed emergency 4/17/87-published 5/6/87, effective 4/17/87]  


[Filed 4/17/87, Notice 9/24/86-published 5/6/87, effective 6/10/87]  
[Filed 5/27/88, Notice 9/9/87-published 6/15/88, effective 8/15/88]  
[Filed 8/30/88, Notice 5/18/88-published 9/21/88, effective 11/1/88]  
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[Filed 10/25/91, Notice 8/7/91-published 11/13/91, effective 1/1/92]  
CHAPTERS 131 to 139  


Reserved  


© Iowa Legislature  
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Ames Laboratory  
Integrated Safety Management System (ISMS) and 


Worker Safety and Health Program Description 
 
The Ames Laboratory Integrated Safety Management System (ISMS) and Worker Safety and 
Health Program Description documents the primary systems, programs, plans, policies, and 
processes employed to support the principles and functions of the Department of Energy’s Policy 
450.4 Safety Management System Policy and Executive Order 13148, Greening the Government 
Through Leadership in Environmental Management.  It also encompasses the Ames Laboratory 
Worker Safety and Health Program, and thereby documents the methods for implementing the 
requirements of Subpart C of 10 CFR Part 851, Worker Safety and Health Program. 
 
 Comments and questions regarding this plan should be directed to: 
 
  Tom E. Wessels    James H. Withers 
  Manager, ESH&A    Asst. Manager, ESH&A   
  G40 TASF     G40 TASF  


Ames Laboratory    Ames Laboratory 
   515-294-4965     515-294-4743 
                                                                                                         
          
Sign-off Record: 
 
 Approved by: ________________________________________ Date: ___________ 
    Environment, Safety, Health & Assurance Manager 
 
 Approved by: ________________________________________ Date: ___________ 
    Chief Operations Officer 
 
 Approved by: ________________________________________ Date: ___________ 
    Sponsored Research Administration Associate Director 
 
 Approved by: ________________________________________ Date: ___________ 
    Science and Technology Division Director 
 
 Approved by: ________________________________________ Date: ___________ 
    Deputy Director 
 
 Approved by: ________________________________________ Date: ___________ 
    Laboratory Director  
  
Note: Original Sign-off Record with signatures is on file with ESH&A. 
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Ames Laboratory Integrated Safety Management System 
Policy Statement 


(Policy 10200.010, Revision 1) 
 


Ames Laboratory has a strong commitment to the safety and health of each Laboratory 


employee. The Laboratory is equally committed to preventing accidental loss of 


resources and assets and protecting the general public and the environment, through 


pollution prevention, property loss, or damage to the environment.  Therefore, it is our 


goal to eliminate foreseeable hazards and maintain a safe and healthful workplace 


through continual improvement.  In addition, complying with applicable Laboratory 


Contract requirements, Department of Energy Orders, and regulatory standards is a 


prerequisite for conducting Laboratory business and the responsibility of each employee. 


 


In order to accomplish these goals, the Laboratory has incorporated the principles of 


Integrated Safety Management (ISM) and the practices of an Environmental 


Management System (EMS) into an Integrated Safety Management System (ISMS).  Our 


Integrated Safety Management System provides mechanisms to ensure that we 


incorporate safety and environmental management into all aspects of our work, from 


planning to completion.   


 


Each employee must participate through compliance with the Laboratory’s ES&H 


requirements.  Each level of line management has the responsibility to consider the 


impacts of their activities on the environment and workplace, and to support the 


performance and continuous improvement of effective safety and environmental 


practices, such as pollution prevention.   This “team” effort is necessary to achieve a 


safe and productive research laboratory.   
 
 
Dr. T.J. Barton, Director 
Ames Laboratory 
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1.0 Revision / Review Log 
 
This document will be reviewed annually as a minimum and a status submitted to Ames Site 
Office. 
 
Revision Effective Contact  Pages   
Number Date Person  Affected Description of Revision   
 
     0 2/1/99 T. E. Wessels  All  Original draft 
 
     1 7/1/99 T. E. Wessels  numerous Reviewed, modified and 


approved revision 
 
     2 10/1/99 T. E. Wessels  several Minor changes to reflect Pre-


Verification report. 
 
     3 2/1/02 T. E. Wessels  most  Minor content updates,  
      G://\Doc &Recs\DCP\Revision Description\ 


Plan 10200.016 ISM Description rev 3 desc 
 


 4 12/31/04 T.E. Wessels All  G:\\Docs&Rec\DCP\Revision Description\ 
       Plan 10200.016 ISM Description rev 4 desc. 
 


 5 2/25/07 T.E. Wessels All  Major rewrite to fulfill 10 CFR 851 
Plan requirements and ISM and EMS 
Description requirements. 


 


 6 5/15/07 T.E. Wessels page 4  Addressed changes requested by 
Ames Site Office.  
G:\Docs&Recs\DCP\Revision Description\Plan 
10200.016 ISMS Description rev 6 desc 
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2.0 Executive Summary 
 
Ames Laboratory is a government owned, contractor operated (GOCO) national laboratory 
operated by Iowa State University (ISU), in Ames, Iowa.  Ames is the only DOE GOCO 
laboratory to be physically integrated completely into a university campus.  The Laboratory 
began as the result of the Manhattan Project in which scientists developed and utilized new 
technologies for conversion of uranium ore to the world’s purist uranium metal (>2,000,000 lbs. 
by 1946).  Today the Laboratory enjoys international recognition in such fields as condensed-
matter physics, analytical chemistry, metallurgy, solid-state inorganic chemistry, catalytic 
science, instrument development and cluster computing.   
 
The Laboratory’s primary DOE customer is the Office of Science; however, additional DOE 
partners include Fossil Energy, Energy Efficiency, and Nonproliferation and Verification.  The 
main non-DOE federal partners are the National Institutes of Justice, which funds the Midwest 
Forensics Research Center, and the National Institutes of Health.  Secondary partners include the 
Department of Defense, the Federal Bureau of Investigation, and various corporate entities.   The 
Laboratory’s annual budget of over 30 million dollars is mostly funded through the DOE’s 
Office of Science.  Ames’ staffing level of more than 300 full time equivalent (FTE) employees 
generally represent more than 600 employees, due to joint appointments of the Laboratory’s 
scientists in ISU’s academic departments and the utilization of graduate students in virtually 
every project.  
 
Ames Laboratory maintains approximately 330,000 gross square feet of government-owned 
buildings.  The Laboratory is situated on land under long-term lease to the Federal Government 
from Iowa State University and consists of 12 buildings, including three laboratory buildings, 
one office building, three shop buildings and five storage buildings.  The last major addition was 
the construction of the Technical and Administrative Services Facility in 1994 that houses most 
of the management, administrative, and technical support groups of the Laboratory.  The average 
age of the buildings is 37 years.  The buildings were well designed and built, and are managed 
for long-term stewardship; therefore the buildings have been well maintained over their 
lifetimes.  
 
The unique contractor / national laboratory relationship of ISU and Ames Laboratory generates 
great efficiencies while simultaneously enhancing quality.  Because of its integration with the 
university, the Laboratory does not have its own roads, library, cafeteria, fire department, police 
department, sewage system, etc.  Also, many of the high maintenance utility generation and 
distribution systems are provided and maintained as part of the contractor’s campus 
infrastructure.  The Laboratory purchases steam and chilled water from the University; therefore, 
the Laboratory does not have to maintain large chillers or boiler plants.   
 
Because of the contractual relationship with the University, the Laboratory also utilizes space in 
University-owned buildings adjacent to the Laboratory through a space rental agreement.  This is 
not a lease arrangement, but rather recognition of the collaborative efforts between the 
Laboratory and the University in individual spaces that allows both parties to leverage their 
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effectiveness, flexibility, and capabilities through sharing resources.  The Laboratory makes at 
least partial use of over 50,000 square feet of University space, with net usage of approximately 
3,000 square feet. 
 
The Ames Laboratory Integrated Safety Management System Policy Statement communicates 
the goal of conducting all activities in a safe manner with a supporting objective to maintain full 
compliance with pertinent ES&H regulations, requirements, and standards, and to continuously 
improve the effectiveness and efficiency of ES&H processes.  This goal and objective are the 
foundation of the Laboratory’s Integrated Safety Management System (ISMS), as described in 
Section 3.0.  The Laboratory’s ISMS encompasses the Laboratory’s Environmental Management 
System (EMS) and requirements of 10 CFR Part 851, Worker Safety and Health Program (the 
Rule).  This document provides a roadmap of the Laboratory’s safety management program and 
provides documentation of the Worker Safety and Health Program.   
 
Ames Laboratory mechanisms to ensure the appropriate flow down of requirements to 
contractors and visitors are described in Section 4.0. The Laboratory’s safety management 
approach and its policies, plans, and procedures integrate the requirements for the Environment, 
Safety, Health and Assurance Program, Quality Assurance Program, Oversight and Assurance 
Program, and Integrated Safeguards and Security Management System, as detailed in Section 
5.0.  Ames has established roles, responsibilities, and expectations to facilitate line 
management’s fulfillment of the principles and functions of Integrated Safety Management, as 
presented in Section 6.0.  The ISMS includes ES&H performance measures for line management 
and periodic individual employee performance evaluations.  Additionally, peer reviews and 
regular performance audits by DOE Ames Site Office evaluation teams are utilized to identify 
improvement opportunities.   
 
The development of the Laboratory’s ISMS mechanisms was undertaken according to the 
guiding principles of ISM, as described in Section 7.0.  The Ames Laboratory safety culture has 
matured since its initial implementation of Integrated Safety Management in 1997, and the 
Laboratory’s current culture more fully reflects the supplemental safety culture elements 
described in 7.2.8.  The plan-do-check-act cycle and a description of the Laboratory’s safety 
mechanism as they relate to the ISM functions are described in Section 7.3.  Ames’ safety 
mechanisms ensure integration at the institutional level, the program level, and the activity level.  
 
Ames’ tailored ISMS fully and effectively implements DOE’s Integrated Safety Management 
policy.  Continuous improvement and feedback mechanisms provide assurance that Laboratory 
safety-related efforts maintain effective and efficient implementation of DOE requirements. 
 
Finally, the Laboratory’s gap analysis of the implementation of 10 CFR Part 851, Worker Safety 
and Health Program revealed limited program changes necessary to fulfill the Rule’s 
requirements.   Ames Laboratory has documented the compliance mechanisms for its Worker 
Safety and Health Program in Section 8 and Appendices A and B. 
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3.0 Purpose and Objectives 
 
This document addresses Ames Laboratory’s efforts to perform work according to a Safety 
Management and Environmental Management System in support of the principles and functions 
described in the Department of Energy’s Policy 450.4 Safety Management System Policy and 
Executive Order 13148, Greening the Government Through Leadership in Environmental 
Management.   These two systems are the Laboratory’s Integrated Safety Management System 
(ISMS).  The Laboratory’s Integrated Safety Management System is required by Clause I.101 of 
Ames Laboratory Contract DE-AC02-07CH11358 (DEAR 970.5223-1 Integration of 
Environment, Safety and Health into Work Planning and Execution (DEC 2000)).  The 
Laboratory’s Environmental Management System (EMS) is required by Executive Order 13148, 
Greening the Government Through Leadership in Environmental Management.  This document 
also fulfills the documentation requirements for the Ames Laboratory Worker Safety and Health 
Program in accordance with 10 CFR Part 851, Worker Safety and Health Program.  Although 
the scope of 10 CFR Part 851, Worker Safety and Health Program does not address radiological 
and environmental hazards associated with the Laboratory’s activities, the Laboratory’s 
Integrated Safety Management System includes environmental and radiological hazards.  The 10 
CFR Part 851 requirements are limited to protection of workers from workplace safety and 
health hazards.  
 
This document provides a road map of the Laboratory’s policies and practices that establish an 
environment where safety activities and functions are an integral part of the Laboratory’s 
mission. This document does not specifically list all of the Laboratory’s safety or environmental 
related requirements, but rather roadmaps the primary mechanisms.  Within the context of this 
Integrated Safety Management System Description the term “safety” is defined to encompass 
environment, safety and health (ES&H), including pollution prevention considerations. Ames 
Laboratory integrates safety into management and work practices at all levels so that its mission 
is accomplished while protecting workers, the public, and the environment.  This objective is 
fulfilled through a system of programs, policies, procedures and practices based on the Guiding 
Principles of Integrated Safety Management (ISM) and the Laboratory’s Quality Assurance 
Program.   Ames Laboratory work activities that can potentially affect workers, the public, or 
the environment are defined, analyzed, developed, performed, and reviewed according to the 
Laboratory’s ES&H programs and practices.   
 
The Ames Laboratory’s programs, policies, procedures, and practices are the mechanisms of the 
Laboratory’s ISMS.  The Laboratory has a history of an organized, supportive safety culture 
built upon sound safety practices and open communication of safety concerns among all levels of 
line management.  This culture and consistent management commitment prove to be a sound 
foundation for an Integrated Safety Management System.     
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4.0 Flow Down Laboratory Safety Requirements 
 
The Worker Safety and Health Rule defines a contractor as “any entity, including affiliate 
entities, such as a parent corporation, under contract with DOE, including a subcontractor at any 
tier, with responsibility for performing work at a DOE site in furtherance of a DOE mission”.  
The requirements of the Rule and flow down of ES&H requirements have implications for both 
subcontractor personnel and visitors. Ames Laboratory periodically hosts visitors including 
official tours, visiting scientists, consultants, University students, vendors, and government 
officials.  The Laboratory’s ISMS provides mechanisms by which the Laboratory applies 
requirements to subcontractors and visitors.   
 
Ames Laboratory does not have on-going subcontractor personnel performing work for standard 
services, such as custodial services, plant protection forces, and emergency response services.  
Rather, the Laboratory occasionally utilizes short duration subcontractor services such as 
instrumentation repair, asbestos removal, and chemical waste disposal.  Subcontractor personnel 
are typically on-site for a few days.  The Laboratory’s mechanisms for flow down of ES&H 
requirements to subcontractors are primarily the Subcontractor Oversight (On-Site) Procedure 
(Procedure 10200.046) and the terms and conditions in the subcontracts or purchase orders.   The 
Subcontractor (On-Site) Oversight Program is based on the philosophy that all subcontractor 
personnel are entitled to the same rights and responsibilities as Ames Laboratory personnel while 
on site.  Prior to proceeding with any service or vendor work activity, the Ames Laboratory 
point-of-contact and subcontractor are responsible for discussing workplace hazards and 
implementing controls.  These safety interactions can consist of a safety briefing, facility walk-
through, or on-going surveillance by the point-of-contact or the safety specialists in ESH&A.  
Subcontractors are encouraged to be participants in the safety program by reporting all unsafe 
work practices or conditions and all work-related injuries and illnesses that occur during on-site 
work. 
 
Flow down of ES&H requirements to visitors is described in the Visitor Guide (Guide 
10200.001).  With the exception of employees and associates who have received General 
Employee Training, all persons entering Ames Laboratory are considered visitors.  Visitors are 
the responsibility of their host and are accompanied at all times until activity / area specific 
training has been received.  Training typically includes a discussion of salient safety and security 
concerns including use of personal protective equipment, entry into regulated areas, location of 
safety equipment and emergency notification mechanisms. 
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5.0 Integration of Laboratory Safety Requirements 
 
The Ames Laboratory has an organized, supportive safety culture built upon sound safety 
practices and open communication of safety concerns within line management.  This culture is 
an effective foundation for the Laboratory’s Integrated Safety Management System (ISMS) and 
is supportive of its Worker Safety and Health Program.  ISMS and the Worker Safety and Health 
Rule require that the Laboratory’s safety program describe how requirements are integrated.  
Ames integrates and implements Worker Safety and Health Rule requirements and other 
program requirements within the broad principles and functions of its ISMS.  The primary 
systems that support the Ames Laboratory Integrated Safety Management System are 
summarized below. 
 
Environment, Safety, Health and Assurance (ESH&A) Program:  
Environment, safety and health, and quality assurance processes are documented in the Laboratory’s Environment, 
Safety, Health and Assurance Program Manual (Manual 10200.002) [ESH&A Program Manual].  It incorporates 
the requirements of standards referenced in the Laboratory’s contract clauses and DOE directives, with the 
processes for quality assurance and training.  It is also supportive of the Laboratory’s safety processes as referenced 
in the ISMS and Worker Safety and Health Program.  The ESH&A Program Manual also addresses the 10 CFR 
Part 835, Occupational Radiation Protection Program requirements.  Major topical programs of this manual 
include: Introduction, Quality Assurance, Training, Industrial Hygiene, Industrial / General Safety, Environmental 
Protection, Radiological Protection, Fire Protection, Emergency Preparedness and Site Security, and Assessments.  
Additional manuals, plans, and procedures provide detailed program requirements.   
 
Quality Assurance Program:  
In addition to the Quality Assurance Program description provided by the ESH&A Program Manual, in fulfillment 
of 10 CFR 830 Subpart A, an Ames Laboratory Quality Assurance Program Plan (Plan 10200.026) was developed 
and approved by DOE.  The integration of QA into Ames’ business, safety, security, and assurance processes is 
based on DOE’s quality assurance criteria. QA is implemented in a manner that provides reasonable assurance of 
adequate protection of workers, the public, and the environment from adverse consequences, taking into account the 
work to be performed and associated hazards.  Ames does not apply requirements uniformly across all activities; to 
do so would not necessarily add value or reduce risks and could be an ineffective allocation of resources.  Rather, 
the Laboratory’s quality assurance mechanisms provide a level of planning, documentation, and work control 
processes commensurate with the hazard and risk characteristics of the activity, including: safety, safeguards and 
security, life cycle issues, and programmatic mission.  The QA program elements are integrated into the operational 
aspects of environment, safety, and health, safeguards and security, cyber security; emergency management, and 
business operations.   
 
Oversight and Assurance Program:  
The Ames Laboratory Oversight and Assurance Program (Plan 10200.034) describes assurance mechanisms with 
proven track records that support the Department-wide oversight process to ensure compliance with applicable 
requirements, pursue excellence through continuous improvement, provide for timely identification and correction 
of deficient conditions, and verify the effectiveness of completed corrective actions.  
 
Integrated Safeguards and Security Management System (ISSMS):  
Ames does not conduct classified research, possess classified materials, maintain security clearances, or have 
nuclear materials in excess of Category IV quantities. The Laboratory’s Integrated Safeguards & Security 
Management (ISSM) System Description (Plan 10200.029) outlines the Laboratory’s strategy for protection of DOE 
assets, personnel, property, and information.  Many of the mechanisms supportive of the Laboratory’s ISSM system 
are also mechanisms utilized to support QA and ISMS elements.  
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6.0 Roles, Responsibilities, and Expectations 
 
The following roles, responsibilities, and expectations of Ames Laboratory support the Ames 
Laboratory Integrated Safety Management System Policy Statement (Policy 10200.010).   
 
Laboratory Director and Deputy Director: The Laboratory director is ultimately responsible for 
assurance that a safe and healthful workplace is provided for employees, to protect the 
environment and the public, to minimize or eliminate hazards to government property, and to 
comply with applicable ES&H regulations.  The Director has delegated ES&H responsibilities to 
the line organization through program directors and department managers and, in turn, to group / 
section leaders.  The Director also has assigned staff, policy, and advisory functions related to 
ES&H to the Environment, Safety, Health and Assurance (ESH&A) office. 
 
Program Directors / Department Managers: Program directors / department managers have 
responsibility for assuring the implementation of program / department ES&H processes under 
their authority.  Program directors / department managers shall assure that group / section leaders 
implement, maintain, and document the ES&H program within each group.  Program directors / 
department managers are responsible for appointing a Safety Coordinator.  The Safety 
Coordinator serves as a liaison between the program and ESH&A and also serves as a resource 
for ES&H information to departmental personnel. 
 
Group / Section Leaders: Group / section leaders function as first line managers responsible for 
day-to-day operational oversight of safety in their areas.  Group / section leaders are responsible 
for implementing the programs described in the ESH&A Program Manual by defining which 
sections apply to their activities by reading the “Applicability Statements”, understanding and 
implementing the “Program Information”, completing the appropriate “Training” and completing 
the tasks listed in the “Performance Checklist”.  Group leaders receive training on their roles and 
responsibilities via the training module, Ames Laboratory Group Leader Training (AL-198).  
Group / section leaders shall ensure that all employees are properly trained in accordance with 
the provisions of each subject area and have supporting training documentation that is retained 
for five years after employment.  Group / section leaders may designate a Safety Representative 
to assist with ES&H program implementation. 
 
Employees: Employees are responsible for: 1) following established standard operating 
procedures when performing their work; 2) completing group / activity-specific training by their 
supervisor or his / her designee prior to conducting any work at Ames Laboratory; 3) asking 
questions about standard operating procedures until they understand them; and 4) reporting 
unsafe work conditions to their supervisor or ESH&A, as appropriate.  Information regarding 
employee responsibilities for specific ES&H subject areas is detailed in the ESH&A Program 
Manual, and employees are responsible for reading and understanding pertinent sections of the 
program manual.  Employees are also responsible for ensuring the safety of visitors to the 
laboratory.  Whenever possible, visitors should be excluded from areas of potential hazard.  
Visitation discussions should be held in offices or conference rooms. 
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Line Management: Line Management is defined as any management level within the Laboratory, 
including program directors, department managers, group / section leaders and supervisors that 
are responsible and accountable for directing and conducting work.  Integrated Safety 
Management Performance Expectations for Line Management are defined as follows.  
 


Define the Scope of Work 
• Identify new or significantly modified activities during the planning of work associated with Unified Field 


Budget and Work Authorization System (WAS Call), Preliminary Proposal Form (Form 10100.001), and 
Service Order Requisitions (SORs) (Form 46200.036). 


• Utilize Position Descriptions, Hazard Inventory / Job Task Analysis (HI/JTA) or other documentation to 
define significant safety roles, responsibilities and expectations for new and significantly modified job 
assignments. 


 
Analyze the Hazards 
• Identify hazards associated with new or significantly modified activities via the Activity Readiness Review 


ES&H Identification Checklist and review these hazards with Safety Coordinator and Representative and 
ESH&A in accordance with the requirements developed by the Safety Review Committee (SRC). 


• Develop and maintain skill necessary to analyze hazards associated with work tasks through participation 
in related safety training. 


• Utilize Hazard Inventory / Job Task Analysis (HI/JTA), Training Needs Questionnaire (TNQ) 
(Form10200.030) or other documentation to analyze the safety hazards related to roles, responsibilities and 
expectations for new and significantly modified job assignments. 


 
Develop and Implement Hazard Controls 
• Develop and implement hazard controls to assure work is performed safely and consistent with the Ames 


Laboratory safety policies, procedures, and requirements, including controls required as part of Readiness 
Review Procedure (Procedure 10200.010) [Readiness Review] or identified deficiencies. 


• Assure workers have received appropriate safety and awareness training before performing work. 
• Utilize supervisory relationships, such as mentoring, and / or develop Job / Activity specific requirements 


to assist employees with control of hazards. 
 
Perform Work Within Controls 
• Utilize Readiness Review process and the Service Order Requisition process to document line 


management’s approval of activities.   
• Perform work within the controls developed during activity reviews, written procedures and Group / 


Department requirements. 
• Utilize Employee Training Profiles (ETPs) to assure appropriate training has been completed for the 


performance of work within controls. 
 
Feedback and Continuous Improvement 
• Promote worker identification and prompt correction of safety deficiencies. 
• Develop, promote, and participate in Program / Department Walk-Throughs. 
• Promote an open and effective environment for expression and resolution of employee safety concerns. 
• Cooperate with independent and external walk-throughs and assessments. 
• Review employee safety performance and discuss safety expectations during annual performance reviews. 
• Report accident, incidents, and injuries, and cooperate with related investigations. 
• Promote the distribution of safety related lessons learned. 
• Support the Laboratory’s contract performance measures. 
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7.0 Integrated Safety Management (ISM) System Implementation 
 
7.1 Background 
 
The Laboratory’s Integrated Safety Management System is the basic framework for the 
Laboratory’s safety implementation.  Programs, policies, procedures, and practices are the 
mechanisms through which the Laboratory’s Integrated Safety Management System is 
implemented.  These mechanisms ensure that safety is integrated into all aspects of the 
Laboratory’s work, from planning to completion. 
 
In 1997, Ames Laboratory initiated a systematic approach to the development of a documented 
Integrated Safety Management System.  The Ames Laboratory Integrated Safety Management 
(ISM) System was reviewed through an ISM Self-Assessment in 1997, an ISM Pre-Verification 
Assessment in July 1999, and an ISM Verification in November 1999.  Although all reviews 
noted areas for improvement, each review cited significant areas of noteworthy practices and a 
safety culture consistent with the principles and functions of Integrated Safety Management.  
The Laboratory accepted the results of the ISM related assessments and proceeded immediately 
to address the opportunities for improvement and the issues related to identified deficiencies.  
The Ames Site Office initially granted approval of the Ames Laboratory’s Integrated Safety 
Management System in 2000. 
 
Executive Order 13148 requires federal facilities to have an EMS implemented by December 31, 
2005.  In December 2005, the Ames Site Office reported to Office of Science that Ames 
Laboratory is in full compliance with the requirements and fully conforms to the DOE directive 
Environmental Management System (EMS) (DOE Order 450.1).  The declaration was based on a 
second party assessment of the EMS, using the self declaration procedure described in 
attachment 2 of DOE Guide 450.1A and was conducted as a component of Implementation of 
Department of Energy Oversight Policy (DOE Order 226.1).  The Ames Site Office ensured, 
through the annual ISM review process pursuant to DEAR 970.5223-1(e), that Ames’ ES&H 
performance objectives, performance measures, and commitments are incorporated into an ISMS 
/ EMS and include appropriate environmental elements based on the environmental risks, 
impacts of activities at the site, and established Departmental pollution prevention / energy 
efficiency goals.   
 
7.2 ISM Guiding Principles 
 
The Department of Energy established seven principles to guide implementation of Integrated 
Safety Management (ISM) Systems, as defined in DOE P 450.4, Safety Management System 
Policy.  Within the ISM hierarchy, these seven principles describe the environment or context for 
work activities.  Ames Laboratory has integrated safety into all levels of management and work 
practices so that the Laboratory’s mission is accomplished while protecting workers, the public, 
and the environment (Figure 1. ISMS Poster).  This objective is fulfilled through a system of 
programs, policies, procedures and practices based on the following Guiding Principles of 
Integrated Safety Management: 
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• Line Management Responsibility for Safety 
• Clear Roles and Responsibilities 
• Competence Commensurate with Responsibilities 
• Balanced Priorities 
• Identification of Safety Standards and Requirements 
• Hazard Controls Tailored to Work Being Performed 
• Operations Authorization 


 


 
Figure 1. ISMS Poster 
 
The seven ISM guiding principles are discussed below.  The first three principles apply to the 
implementation of all five of the ISM core functions, whereas the remaining four guiding 
principles primarily apply to specific designated core functions. 
 
 
 
7.2.1 Line Management Responsibility for Safety 
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Line management is directly responsible for the protection of the public, the workers, and the 
environment. 
 
The principle of line management responsibility for safety is primarily implemented according to 
processes and requirements stated in this Integrated Safety Management System (ISMS) and 
Worker Safety and Health Program Description and the ESH&A Program Manual.  This ISMS 
Description states the overall framework of the Laboratory’s ES&H programs while the program 
manual delineates implementation responsibilities for all levels of the organization.  Topical 
areas discussed in the ESH&A Program Manual contain implementation responsibilities, 
whereby supervisory action items are identified.  The concept of individual and line management 
safety responsibility is first introduced through General Employee Training for new employees.  
Line Management also learns about their responsibilities through training opportunities such as 
the Group Leader Orientation Training and ISM Training.  The Readiness Review procedure is 
another important mechanism for ensuring the documented accountability of all levels of line 
management from program directors and department managers to authorized activity users.   
 
7.2.2 Clear Roles and Responsibilities 
Clear and unambiguous lines of authority and responsibility for ensuring safety shall be 
established and maintained at all organizational levels within the Department and its 
contractors. 
 
The principle of clear roles and responsibilities is primarily reflected in the requirements of this 
ISMS Description and the ESH&A Program Manual.  Roles and responsibilities are further 
defined by Position Descriptions as part of the hiring process.  The principle is also reflected at 
the program, department, group, and section levels via defined organizational structures and 
lower level documentation.  As stated previously, this ISMS Description states the overall 
framework of the Laboratory’s ES&H programs while the program manual delineates 
implementation responsibilities for all levels of the organization.  Employees are educated on the 
importance of the safety program during General Employee Training and are encouraged to be 
active participants by providing feedback on unsafe work conditions.  The Subcontractor 
Oversight Program is an example of how all on-site personnel are educated on the importance of 
adherence to ES&H standards.  Annual personnel performance reviews are the mechanism by 
which personnel are apprised of strengths and shortfalls in safety performance.  
 
7.2.3 Competence Commensurate with Responsibilities 
Personnel shall possess the experience, knowledge, skills, and abilities that are necessary to 
discharge their responsibilities. 
 
The principle of competence commensurate with responsibilities permeates many of the 
Laboratory’s programs and processes.  The Laboratory’s recruiting and hiring processes are 
defined in the Human Resources office policies and procedures.  Through the use of documents 
such as the Position Descriptions, a highly knowledgeable workforce is maintained.  The 
ESH&A Program Manual contains information about the Laboratory’s training program.  The 
two-tiered training program is comprised of both institutional and activity-specific training 
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modules that ensure the knowledge and skills necessary to perform work efficiently and safely 
are adequately conveyed.  Safety and engineering specialists in ESH&A stay current in their 
disciplines by participating in professional development activities such as attending conferences 
and other educational opportunities.  The Laboratory’s integration within the campus of Iowa 
State University also provides employees with opportunities for continuous learning. 
 
7.2.4 Balanced Priorities 
Resources shall be effectively allocated to address safety, programmatic, and operational 
considerations. Protecting the public, the workers, and the environment shall be a priority 
whenever activities are planned and performed. 
 
The principle of balanced priorities is communicated through all levels of the organization 
starting with the Laboratory director.  Periodic laboratory-wide e-mails convey the importance of 
safety as an integral part of a research mission.  This theme is also conveyed to all employees 
during General Employee Training (GET) and to group leaders in an orientation module.  The 
Readiness Review process and the ESH&A Program Manual are primary mechanisms of 
ensuring regulatory compliance and then clearly communicate the principle that production and 
safety go hand-in-hand.  Human Resources processes ensure the hiring of a qualified staff that is 
capable of maintaining safe operations.  The ESH&A staff reviews funding requests associated 
with new activities as documented through the Preliminary Proposal Form and the Work 
Authorization system, and safety considerations are ensured for new activities.  Safety 
Coordinators and Representatives are appointed throughout the organization and serve as 
liaisons between ESH&A and line personnel.  The Laboratory’s efforts to promote the principle 
of balanced priorities also support the ISM Core Function of define the scope of work. 
 
7.2.5 Identification of Safety Standards and Requirements 
Before work is performed, the associated hazards shall be evaluated and an agreed-upon set of 
safety standards and requirements shall be established which, if properly implemented, will 
provide adequate assurance that the public, the workers, and the environment are protected 
from adverse consequences. 
 
The principle of identification of safety standards and requirements is embodied in a variety of 
Laboratory documents and programs.  The ESH&A Program Manual is the primary roadmap to 
regulatory compliance and addresses the requirements of applicable standards.  Facility 
modifications are documented by Service Order Requisitions, and such modifications provide an 
opportunity to ensure compliance with applicable building codes.  The Quality Assurance 
Program states the requirements for adherence to accepted standards in contracts and other 
agreements.  The Readiness Review process is the mechanism by which safety envelopes are 
established for research and support activities.  The Independent and Program / Department 
Walk-Through programs provide feedback on the status of the safety program and identify 
opportunities for continuous improvement, the sharing of lessons learned and best management 
practices that lead to excellence.  The principle of identification of safety standards and 
requirements is most closely aligned with the ISM Core Functions of define the scope of work, 
analyze hazards, and develop and implement hazard controls. 
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7.2.6 Hazard Controls Tailored to Work Being Performed 
Administrative and engineering controls to prevent and mitigate hazards shall be tailored to the 
work being performed and associated hazards. 
 
The principle of hazard controls tailored to the work being performed is supported by several 
previously discussed processes.  The Readiness Review process ensures that all research 
activities and associated hazards are reviewed by safety and engineering specialists and controls 
are commensurate with risk.  The ESH&A Program Manual emphasizes the principle of hazard 
controls with a prioritized hierarchy of elimination / substitution, engineering, administrative and 
personal protective equipment controls.  Service Order Requisitions are reviewed by ESH&A 
staff and provide an opportunity for interactions on the best type of hazard control for a 
particular work process.  Adequate hazard controls for work performed by contractors are 
reviewed and ensured through the Subcontractor Oversight Program.  The Laboratory programs 
and procedures that support the principle of hazard controls tailored to the work being performed 
are most closely aligned with the ISM Core Function of develop and implement hazard controls, 
and analyze hazards. 
 
7.2.7 Operations Authorization 
The conditions and requirements to be satisfied for operations to be initiated and conducted 
shall be clearly established. 
 
The principle of operations authorization is primarily promoted by the Laboratory’s Readiness 
Review procedure.  Readiness Review is the mechanism by which all laboratory research 
activities are reviewed and approved by the Laboratory’s Safety Review Committee.  Integral to 
this approval is verification of activity level readiness including authorization of users via 
training, a review of group documentation and a worksite inspection.  Service Order Requisitions 
provide an opportunity to review current work activities and associated authorizations.  The 
Subcontractor Oversight Program ensures that all work by contractors is discussed and that the 
work scope and associated hazards are understood.  The Quality Assurance Program describes 
mechanisms by which the Laboratory maintains a high level of operational awareness.  The 
Laboratory’s efforts to implement the principle of operations authorizations are most closely 
aligned with the ISM Core Function of perform work safely. 
 
7.2.8 Supplemental Safety Culture Elements 
Within the ISM hierarchy, it is the seven principles that primarily describe the environment or 
context for work activities, and the five ISM Core Functions discussed later in this section 
describe the specific work activities that must be accomplished.  As a result of a DOE 
revitalization effort in 2006, four supplemental safety culture elements were established.  A brief 
description of these four supplemental safety culture elements and comments on how Ames 
Laboratory utilizes ISMS mechanisms to support these elements is presented below. 







 
Ames Laboratory Plan     10200.016 
Office Environment, Safety, Health and Assurance Revision 6 
Title Integrated Safety Management System (ISMS)  
 and Worker Safety and Health Program Description Effective Date 05/15/07 
Page 17 of 35 Review Date 05/15/08 
 
Individual Attitude and Responsibility for Safety:  
Every individual accepts responsibility for safe mission performance. Individuals demonstrate a 
questioning attitude by challenging assumptions, investigating anomalies, and considering 
potential adverse consequences of planned actions. All employees are mindful of work 
conditions that may impact safety, and assist each other in preventing unsafe acts or behaviors. 
 
The safety culture element of individual attitude and responsibility for safety is first introduced 
to employees during General Employee Training.  A message from the Laboratory’s Executive 
Council and a presentation on safety attitudes clearly convey the importance of safety and the 
necessity of employee participation in the safety program.  Periodic messages from the 
Laboratory director further communicate the importance of mindfulness and working as a team 
to achieve the safest work environment possible.  The concept of reporting unsafe work 
conditions is also supported through Worker Observations, the Employee Safety & Security 
Concerns Program, and the Stop Work Authority policy.  Also, subcontractors that perform work 
at the Laboratory are given safety briefings and informed of the importance of working safely 
and reporting unsafe work conditions as a part of the Subcontractor Oversight Program. 
 
Operational Excellence:  
Organizations achieve sustained, high levels of operational performance, encompassing all DOE 
and contractor activities to meet mission, safety, productivity, quality, environmental, and other 
objectives.  High-reliability is achieved through a focus on operations, conservative decision-
making, open communications, deference to expertise, and systematic approaches to eliminate or 
mitigate error-likely situations. 
 
The safety culture element of Operational Excellence is primarily stated in the Laboratory’s 
Quality Assurance Program.  Expectations for conducting business in an effective, safe, and 
efficient manner are clearly stated and ensure a productive and healthy research organization.  
Group leaders are informed of their organizational responsibilities via the Group Leader 
Orientation module and subject-specific modules such as Chemical Hazard Communication, etc. 
The Readiness Review process reinforces the concepts of line management responsibility for 
safety, candid dialogue and debate on safety strategies, and day-to-day oversight.  The 
Laboratory’s focus on the research group as a first line organizational structure fosters an 
environment that promotes regular discussions among group members.  These small group 
interactions also facilitate candid dialogue on operational tasks including the sharing of safety 
concerns.  The Laboratory’s Independent Walk-Through program provides a structured 
mechanism for the safety professional to communicate needed improvements to line managers 
with the support and participation of upper management. 
 
Oversight for Performance Assurance:  
Competent, robust, periodic and independent oversight is an essential source of feedback that 
verifies expectations are being met and identifies opportunities for improvement.  Performance 
assurance activities verify whether standards and requirements are being met.  Performance 
assurance through conscious, directed, independent reviews at all levels brings fresh insights 
and observations to be considered for safety and performance improvement. 
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The principle of oversight for performance assurance is manifested through a variety of internal 
and external oversight and assessment processes at Ames Laboratory.  The DOE contract with 
Iowa State University (ISU) contains incentivized safety performance measures that are assessed 
and updated annually.  The Laboratory and ISU maintain numerous operational oversight and 
surveillance activities as part of the Ames Laboratory Oversight and Assurance Program.  Safety 
and environmental programs and performance results are regularly assessed by the DOE via the 
Ames Site Office and include monthly walk-throughs and functional reviews by the DOE 
Facility Representative.  Supervisory personnel interact with employees on a formal basis via 
annual performance reviews which include safety performance elements.  The ESH&A manager 
participates in upper management meetings, annual performance reviews of program directors 
conducted by the Division Director for Science and Technology, and regularly meets with the 
Director of ISU’s Environmental Health and Safety department.  A member of Executive 
Council participates with safety and engineering specialists in annual Independent Walk-
Throughs of all Laboratory spaces.  Also, program directors and department managers conduct 
Program / Department Walk-Throughs of their respective spaces. 
 
Organizational Learning for Performance Improvement:   
The organization demonstrates excellence in performance monitoring, problem analysis, 
solution planning, and solution implementation. The organization encourages openness and 
trust, and cultivates a continuous learning environment. 
 
The principle of organizational learning for performance improvement is supported by several 
Laboratory mechanisms, primarily part of the feedback and improvement function.  The safety 
performance measures, incorporated in the Laboratory’s M&O contract, are focus points for 
organizational improvement.  The Event Reporting Program (Plan 40000.001) produces a 
comprehensive listing of operational events and causal analysis, and is a mechanism by which 
latent organizational weaknesses are identified.  Safety specialists conduct Topical Appraisals 
that take a focused look at specific programs and / or their elements, and assess compliance as 
well as continuous improvement opportunities.  Tracking and trending of safety significant 
events and the identification of opportunities for improvement in the ES&H program provide the 
basis of future improvement initiatives.  Individual employees are also encouraged to participate 
fully in the safety program through identification, correction, and reporting of deficiencies, via 
an introduction to the Employee Safety and Security Concerns Program (Plan 10200.008) during 
General Employee Training.  The Readiness Review procedure is the primary means by which 
all Laboratory organizations are involved in the performance of work from planning to 
completion.  Opportunities for improvement and deficiencies are identified during Independent 
and Program / Department Walk-Throughs and tracked to resolution. 
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7.3 ISM Core Functions 
 
Ames Laboratory work activities that can potentially affect workers, the public, or the 
environment are defined, analyzed, developed, performed, and reviewed according to the 
requirements of the Laboratory’s ES&H programs.  These work activities are subject to the core 
functions of Integrated Safety Management with the degree of rigor appropriate to address the 
type of work activity and hazards involved.  The Laboratory’s programs, policies, procedures, 
and practices are the mechanisms by which the ISMS core functions are conducted.  These 
mechanisms ensure compliance with standards described in the Ames Laboratory Contract and 
define responsibilities and provide implementation guidance according to and sufficient with the 
hazards associated with the work activity being performed. 


 
The Laboratory’s Integrated Safety Management System utilizes a plan-do-check-act approach 
to integrate safety into planning and performance of work activities.  Key safety mechanisms are 
described in the following sections.  Often these mechanisms address several of the principles 
and functions of ISM and EMS and therefore some repetition exists within the following 
description.   
 
The Laboratory’s ISMS focuses on integration at all levels (Figure 2. Ames Laboratory Vertical 
Integration of ISMS Core Functions).  At the institutional level, the Contract and Ames 
Laboratory Institutional / Business Plan define the scope of work; Site Hazard Assessments 
provide analyses of hazards; the ISMS and ESH&A Program Manual establish controls; work is 
performed in accordance with DOE directives, and Contract Clauses; and feedback is provided 
by Walk-Through programs, DOE reviews, and DOE Annual Assessments.   
 
At the program level, the scope of work is fundamentally defined by the Work Authorization 
System, Service Order Requisitions, and Preliminary Proposal Process.  The Readiness Review 
process and National Environmental Policy Act (NEPA) reviews are utilized to analyze the 
hazards associated with work at the program level.  Controls are established in collaboration 
with the Safety Review Committee, the Safety Coordinators and Representatives, and the ES&H 
subject matter experts.  Departmental policies and oversight primarily ensures that work is 
performed within defined controls.  Multiple mechanisms, including walk-throughs, performance 
reviews, and lessons learned provide feedback and improvements opportunities at the program 
level.   
 
At the activity level, mechanisms focus on defined activities and the involved workers.  The 
Laboratory HI/JTA process, the Training Needs Questionnaire (TNQ), and general activity 
scoping provide definition of the work.  The Activity ES&H Hazard Identification Checklist 
(Form 10200.003) (Hazard Identification Checklist) is used to analyze the hazards associated 
with activities.  Controls are established for activities through hazard mitigations defined through 
the Readiness Review process, and the Employee Training Profile establishes controls for 
individual workers.  Activity-specific standard operating procedures (SOPs) provide assurance 
that work will be performed within established controls.  The primary mechanisms of feedback 
and improvement at the activity level are worker observations and supervisor oversight. 
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Figure 2. Ames Laboratory Vertical Integration of ISMS Core Functions 


 
7.3.1 Define the Scope of Work 
Define the Scope of Work refers to the actions of translating the work idea into the planned tasks. 
It includes the definition and prioritization of the tasks, the initial scoping and the allocation of 
resources with particular emphasis of the principle of balanced priorities.  The Laboratory’s 
mechanisms for addressing this core function are performed at various organizational levels.  At 
the institutional level the fundamental mechanism for definition of work at Ames Laboratory is 
the contract, Contract No DE-AC02-07CH11358.  The contract provides the general guidance 
for operation of Ames Laboratory.  The Business Plan provides additional information regarding 







 
Ames Laboratory Plan     10200.016 
Office Environment, Safety, Health and Assurance Revision 6 
Title Integrated Safety Management System (ISMS)  
 and Worker Safety and Health Program Description Effective Date 05/15/07 
Page 21 of 35 Review Date 05/15/08 
 
the Laboratory’s mission, strategic plan, core businesses, critical success factors and resource 
projections.  The scope of the Laboratory’s overall activities is assessed through the work 
processes (activities) as reviewed through the Readiness Review process. 
 
The Environmental Aspects Procedure (Procedure 10200.075) is used to list, rank, and prioritize 
the Laboratory’s environmental aspects.  Readiness Review is a mechanism that also identifies 
environmental aspects.  
 
Definition and prioritization of tasks, the initial scoping, and the allocation of resources for 
research projects and support functions are achieved according to several mechanisms.  These 
mechanisms include the Unified Field Budget and Work Authorization System (WAS) Call, the 
Preliminary Proposal Form (Form 10100.001), and the Incremental Budget Request (Form 
58100.012).   Activities associated with research and support function projects are reviewed 
according to the procedure for Readiness Review and National Environmental Policy Act 
(NEPA) Procedure (Procedure 10200.050).  Specific requests for service work are documented 
according to the Service Order Requisition.  
 
The planning and fulfillment of human resource needs are achieved through the Position 
Description in conjunction with the Needs Assessment Procedure (Procedure 10200.029).  A 
network of Safety Coordinators and Representatives is maintained at Ames Laboratory to 
facilitate communication on workplace health and safety and environmental protection issues 
between Program / Department offices and the Environment, Safety, Health and Assurance 
(ESH&A) office.  The special safety-related roles and responsibilities of these positions are 
described in the Safety Coordinator and Representative Position Descriptions (Forms 10200.090 
and 10200.091).  The Training Needs Questionnaire is utilized to document individual training 
needs for each employee.  Subcontract placements and changes are addressed through the 
Laboratory’s Procurement Operating Practices Manual (Manual 58300.001). 
 
The Visitor Guide provides guidance on the safety requirements for visitors and vendors.  
Additional safety policies, programs, and practices and the related responsibilities are described 
in the ESH&A Program Manual. 
 
7.3.2 Analyze the Hazards  
Analyze the Hazards refers to the actions of identifying, analyzing, and categorizing the hazards 
associated with work.  It includes the analysis of hazards at the institutional level as well as the 
analysis of hazards at the activity level. 
 
Detailed Hazard Assessments conducted by third party organizations in the 1990’s, and a 1996 
review of work activities performed by Ames Laboratory with participation of DOE Chicago and 
the Ames Site office establish the technical basis for hazard types and risk levels associated with 
the Laboratory’s activities. Annual hazard survey updates identify changes in the activities and 
associated hazards at the Laboratory that would affect safety program needs and emergency 
preparedness.  These assessments and information gathered through Readiness Review provide 
an up-to-date technical basis for emergency planning and safety management activities at the 
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institutional level such as the Ames Laboratory Emergency Plan (Plan 46300.001), the 
Laboratory’s Integrated Safeguards & Security Management (ISSM) System Description (Plan 
10200.029) and the Waste Management Contingency Plan (Plan 10200.017). 
 
The analysis of hazards and environmental impacts associated with specific activities is initially 
performed by personnel within research groups and departments.  The Hazard Identification 
Checklist has been developed by the Laboratory’s Safety Review Committee to document the 
identification of environmental impacts and hazards.  Group leaders and department managers 
advise activity supervisors on analysis of environmental impacts and hazards.  Activity 
supervisors are also encouraged to seek assistance from Safety Coordinators and Representatives 
as described in the Safety Coordinator & Representative Program (Plan 10200.009).  Safety 
Coordinators and Representatives are required and group leaders are encouraged to take Hazard 
Identification (AL-130) to supplement their hazard identification skills.  Additional assistance is 
available through engineering and safety specialists within the Engineering Services Group 
(ESG), ESH&A and Facilities Services Group (FSG).  The formal review of activities is 
conducted according to the procedure for Readiness Review before the initiation of new or 
significantly modified activities and before the activity’s five year anniversary 
 
In addition to the hazard reviews associated with activities, hazards associated with specific 
employee positions are reviewed and documented through Hazard Inventory / Job Task Analysis 
(HI/JTA) (Forms 466001.021 and 466001.002) as part of the hiring process for new employees. 
Service Order Requisition reviews by ESH&A and service providers are utilized, as necessary, 
to identify hazards for work conducted and documented as part of the Service Order Requisition 
process.  An ESH&A specialist’s attendance at FSG planning meetings also facilitates the 
analysis of work hazards.  Specialists conduct additional reviews of procurement events.  
ESH&A specialists conduct reviews of procurements as part of the Chemical Management 
Program (Manual 10200.004).  This information assists in the identification of hazards and 
potential environmental implications associated with procured items.  Additionally, Engineering 
Services performs review and inspection activities as described by the Procurement Quality 
Procedure (Procedure 46200.003) to identify and address quality and safety concerns. 
 
7.3.3 Develop and Implement Hazard Controls 
Develop and Implement Hazard Controls applies to the process whereby applicable standards 
and requirements are identified and agreed upon, controls to prevent and mitigate hazards are 
identified and implemented and the safety envelope is established. The implementation of hazard 
controls shall be accomplished based on the hierarchy of 1) Hazard Elimination and Substitution, 
2) Engineering Controls, 3) Administrative Controls, and 4) Personal Protective Equipment. 
 
The first method of hazard control is the elimination of such hazards during the design and 
planning of the work process. Where it is practical and effective, it is preferable to eliminate 
hazards rather than to control them. Examples of hazard elimination include chemical 
substitution with non-toxic chemicals, the use of non-flammable solvents for cleaning of 
equipment or metal parts or the use of chemicals that do not contain chlorofluorocarbons (CFC). 
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The second method of hazard control is engineering controls. Many engineering controls are 
built into equipment from the manufacturer such as laser and x-ray equipment. The engineering 
controls must still be tested to ensure they are working adequately. Other examples of 
engineering controls include fume hoods for handling toxic chemicals, machine guarding, relief 
valves, spill dikes, and interlocks on equipment. 
 
The third method of hazard control is administrative controls. The use of administrative controls 
to address all hazards should be minimized where the effectiveness and value of engineering 
controls can be demonstrated. Instead, administrative controls should be used in conjunction 
with engineering controls to augment hazard control. An example of administrative controls 
would be to train operators of lasers on the limitations of interlocks and that they may need to be 
bypassed for alignment operations. Other examples of administrative controls include Standard 
Operating Procedures (SOPs), access control to non-qualified employees, hazardous material 
limits (small quantities), limiting exposure time to hazardous materials (exposure to radiological 
materials), and hazardous environments (noise exposure). 
 
The fourth method of hazard control is the use of personal protective equipment (PPE). Personal 
protective equipment should be used when hazard elimination, engineering controls and 
administrative controls are not completely adequate or infeasible to controls hazards. Frequently, 
it will be necessary to supplement engineering controls and administrative controls with personal 
protective equipment. An example of PPE supplementing engineering controls would be the 
handling of toxic and acidic chemicals in a fume hood. The fume hood would control the 
respiratory hazard and nitrile gloves would control the skin hazard. Other forms of PPE include 
safety glasses, face shields, hard hats, respiratory protection, steel-toed shoes and aprons or lab 
coats. 
 
The Laboratory’s Contract clauses and DOE directives form the basis for the safety management 
documents at the Ames Laboratory, such as: ESH&A Program Manual, ISU Chemical Hygiene 
Plan, Radiation Safety Manual (Manual 10202.001), Waste Management Program Manual 
(10200.003), and the Electrical Safety Program Manual (Manual 46200.001).  Associated 
training modules are developed and documented according to the requirements of the procedure 
for Training Module Development Procedure (Procedure 10200.002). 
 
Hazard Controls for specific activities are initially selected and developed within research 
groups and departments. Group leaders and department managers provide assistance to Activity 
Supervisors as part of the typical mentoring relationship.  Also, activity supervisors and group 
leaders are encouraged to seek assistance from Safety Coordinators and Representatives as 
described in the Safety Coordinator & Representative Program (Plan 10200.009) and from 
safety specialists in the ESH&A office.  Formal reviews of activities are conducted according to 
the procedure for Readiness Review for new or significantly modified activities and at a five-year 
cycle for on-going activities.  Formal activity reviews provide a forum for the activity 
supervisor, group and department personnel, safety specialists and engineering professionals to 
discuss the hazards associated with the activity, review the applicable standards, detail the 
required control mechanisms and establish the related safety envelope. 
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Emergency planning activities at the institutional level are documented in the Emergency Plan.  
The emergency planning activities are based on information developed through contracted 
Hazard Assessments of the Laboratory’s activities and facilities.  Visitor safety requirements are 
established according to the hazards encountered while involved with the Laboratory’s activities. 
 Guidance for visitors is provided through the Visitor Guide. 
 
7.3.4 Perform Work within Controls 
Perform Work within Controls relates to confirmation and authorization of readiness to perform 
activities before work is conducted, and to the performance of work according to agreed upon 
conditions and requirements.   
 
The primary mechanism for authorization of work at Ames Laboratory by the DOE is the 
GO/CO contract, Contract No DE-AC02-07CH11358.  The primary DOE process for 
confirmation that work is performed according to agreed upon conditions and requirements is the 
Ames Site Office Surveillance Program. 
 
Approval and authorization of specific activities is accomplished through Readiness Review for 
new or significantly modified activities and for on-going activities on a five year cycle.  These 
procedures require approvals by the group and section leader, program director and department 
manager, ESH&A lead specialist and a member of the Safety Review Committee.  These 
approvals are documented on the Readiness Review Activity Approval Form (Form 10200.004).  
Approval from the Ames Laboratory Director is required for ES&H Hazard Level III activities.  
The formality and rigor of the activity review process and the extent of documentation is 
dependent upon the hazard and complexity of work related to the activity.  A Safety Analysis 
Document (SAD) is prepared for ES&H Hazard Level III activities.  This document is forwarded 
to the DOE Ames Site Office manager and the Iowa State University Environmental Health and 
Safety (EH&S) Director. 
 
Activity reviews allow for Developmental Approval at which time the specific conditions and 
requirements, including safety controls and documentation, are delineated.  Once the agreed 
upon conditions and requirements are met the activity review is finalized through Operational 
Approval by the Safety Review Committee.  The level and rigor of documentation related to 
activities, such as procedures and training, are determined according to the level of hazards and 
complexity of the work.  Documentation may consist of general instructions for equipment 
operation, Group and Department process, activity or safety documents, or formal procedures. 
 
The Service Order Requisition documents the approvals and the safety review related to in-house 
service work.  The group leader or department manager with management responsibility for the 
task being performed grants visitor and vendor work approvals.  Guidance for visitors is 
provided through the Visitor Guide. 
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7.3.5 Provide Feedback and Continuous Improvement 
Provide Feedback and Continuous Improvement includes the gathering of information on the 
adequacy of controls, identification and implementation of opportunities for improving the 
definition and planning of work, conducting line and independent oversight, and, if necessary, 
taking regulatory enforcement actions. 
 
Ames Laboratory utilizes several mechanisms to ensure appropriate feedback and continuous 
improvement efforts are carried-out.  The most important and effective process for identification 
and correction of deficiencies is the observation of individual employees.  Employees are 
charged with the responsibility of continuously assessing their individual performances and their 
workspaces in order to prevent problems and to identify nonconforming conditions and 
opportunities for improvement.  A Worker Observation Guide (Guide 10200.003) is available to 
assist workers in the observation of activities within office spaces and laboratory and shop 
spaces.  Employees are empowered, through the Ames Laboratory Stop Work Authority (Policy 
10200.005), to initiate stop work where there is the apprehension of serious injury, impairment 
of health or adverse impact to the environment.  Resolution of concerns should occur at the level 
of line management most directly responsible for the activity.  If the issue cannot be resolved at 
this level, the employee is directed to proceed within his / her line management structure or to 
report the concern to the Environment, Safety, Health and Assurance (ESH&A) office as part of 
the Employee Safety Concerns Program (Plan 10200.008).  During General Employee Training 
(GET) all employees are apprised of these rights and responsibilities and the right to contact 
DOE directly. 
 
Ames Laboratory has developed a network of Safety Coordinators and Representatives to 
facilitate communication on workplace health, safety and environmental protection issues 
between Program and Department offices and the ESH&A office.  Responsibilities and 
requirements are described in the Safety Coordinator & Representative Program (Plan 
10200.009).  Safety Coordinators and Representatives may be involved in group-specific walk-
through and surveillance activities.  Also, Safety Coordinators are usually responsible for 
Program / Department Walk-Through (Procedure 10200.014).  Issues identified through group, 
program, and department feedback efforts are generally resolved within the respective 
organizational unit.  Programs and departments identify safety issues and communicate 
unresolved issues to the ESH&A office for assistance. 
 
Additional safety reviews are conducted by programs administered through the ESH&A office.  
Independent Walk-Through Procedure (Procedure 10200.021) are performed for each Program 
and Department on an annual basis.  The Independent Walk-Through team includes a member of 
the Executive Council.  Ames Site Office and / or other DOE representatives generally 
participate in these walk-throughs.  The Ames Laboratory Corrective Action Tracking System 
(ALCATS) is utilized to track and document close out of concerns.  Environment, Safety, Health 
& Assurance (ESH&A) Topical Appraisals (Plan 10200.022) and Inspections and Surveys of 
Analytical X-ray Systems, are conducted by ESH&A specialists on a periodic basis.  
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The ESH&A office provides assistance to Programs and Departments for Subcontractor (On-
Site) Oversight Program activities.  A review of an approved activity’s operation is performed 
after five years according to the requirements of Readiness Review.  Safety and engineering 
specialists perform this review, with approval by the chair of the Safety Review Committee.   
 
Personal ES&H performance is addressed through supervisor interactions and an Annual 
Performance Review (Form 58200.001) as part of the Ames Laboratory Performance Review and 
Planning System.  Group leaders, program directors and department managers are responsible for 
safety related performance measures as communicated through the Safety Performance 
Measures Policy (Policy 10200.007).  Guidelines for Safety Performance Evaluations (Guide 
10200.002) are provided to assist supervisors in reviewing an individual’s safety performance 
during the annual performance review. 
 
Incident information is developed according to the requirements of the procedure, Accidents, 
Incidents & Employee Safety Concerns: Classification & Investigation (Procedure 10200.038).  
Occurrence reporting is achieved according to the Event Reporting Program Corrective Action 
Plans are developed according to the requirements of Corrective Action Plan Development 
(Procedure 10200.039).  Lessons learned from internal and external events are distributed 
according to the Lessons Learned Program Implementation Plan (Plan 10200.020). 
 
A Citizens Advisory Group (CAG) is informed of Laboratory activities past and present that have 
an impact on the community.  These stakeholders have an opportunity to respond to the 
Laboratory’s activities.  The CAG as well as state and federal officials are provided the 
Laboratory’s annual Site Environmental Report (SER), a yearly update of the Laboratory’s 
environmental status and provides a feedback form for readers to respond back to the 
Laboratory. 
 
Information from the various feedback mechanisms described above is reviewed according to the 
procedure for Trend Analysis of ES&H Concerns (Procedure 10200.041).  This review is 
included as part of an annual self-assessment process as detailed in Appendix B, Performance 
Evaluation Measurement Plan (PEMP) (Contract No. DE-AC02-07CH11358).  Significant 
institutional issues derived from Type A and B Investigations, from DOE program initiatives and 
from DOE surveillance activities are addressed by corrective action plans and tracked.  
Management review is conducted annually at a minimum by the Laboratory’s Executive Council 
which is appraised of the status of the Laboratory’s objectives and targets for the Laboratory’s 
significant environmental aspects. 
 
7.4 Annual ISMS Maintenance and Continuous Improvement Processes 
 
The feedback and improvement mechanisms of the Laboratory’s ISMS, including the annual 
self-assessment reporting requirements, the annual Site Environmental Report, and the Ames 
Site Office operational observations, continue to be the basis for ISMS process improvements.    
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On-going oversight and surveillance activities of Iowa State University, Ames Site Office, DOE, 
and Ames Laboratory management provide measurement of the effectiveness of the Ames 
Laboratory ISMS.  The Laboratory’s Oversight and Assurance Program (Plan 10200.034) 
describes the processes and systems performed by line management, internal oversight functions, 
and independent oversight organizations that ensure effective and efficient program in support 
on mission success.  Annual mid-year and year-end Ames Laboratory Performance Reports 
provide documentation of ISMS and EMS program efforts. 
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8.0 Worker Safety and Health Program Implementation 
 
8.1 Overview, Purpose and Scope 
 
The Department of Energy (DOE) established 10 CFR Part 851, Worker Safety and Health 
Program (the Rule) to govern contractor activities at DOE sites in response to the Bob Stump 
National Defense Authorization Act.  The Rule was published in the Federal Register, vol.71, 
No. 27, Thursday, February 9, 2006.  Contractors are required to prepare a written worker safety 
and health program that describes how the requirements of the Rule will be integrated with other 
related site-specific worker protection activities and with their Integrated Safety Management 
System (ISMS).  Ames Laboratory has implemented a comprehensive and effective ISMS which 
is also integrated with the requirements of the Rule.  The Laboratory performed a compliance 
analysis of the requirements of the Rule versus the Laboratory’s existing processes.  Identified 
gaps have been addressed and the essential program elements are documented herein. 
 
The Laboratory’s Worker Safety and Health Program describes the mechanisms utilized to fulfill 
the requirements of the Rule and demonstrates that safety is integrated into work performed at 
the Ames Laboratory site.  As required by Section 851.11 (c)(2) of the Rule, this plan is updated 
and submitted to DOE for approval annually as part of the ISMS approval process.   
 
8.2 Gap Analysis 
 
An assessment was conducted to identify gaps in compliance with 10 CFR Part 851 – Worker 
Safety and Health Program.  The results provided the basis for the preparation of the 
Laboratory’s written worker safety and health program per the requirements of section 851.11 of 
the rule.   A matrix was created to document compliance with specific sections of the rule.  
Matrix categories were defined as follows: 


• 10 CFR 851 Reference: Verbatim citation from each section of the rule. 
• SMEs: Subject Matter Expert(s) assigned to address each section of the rule. 
• Location of Documentation: Location of programmatic documentation that addresses 


each section of the rule. 
• Mechanism of Compliance: Mechanisms by which feedback is received and a 


determination made on the status of compliance with each section of the rule. 
• Noted Gaps: Identified gaps are noted in each section. 


 
In general, the results of this gap analysis show that the Laboratory’s current environment, 
safety, health and assurance program are functioning in compliance with the requirements of 10 
CFR Part 851.  The gaps identified were relatively minor in terms of potential health impacts, 
and primarily related to the updating of programmatic documentation. 
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8.3 Program Requirements and Implementation 
 
8.3.1 Management Responsibilities and Worker Rights and Responsibilities (851.20) 


(a) Management responsibilities. 
1) Written ES&H policies, goals, and objectives are primarily embodied in the ESH&A 


Program Manual and the ISMS Description.  Feedback on the adequacy of 
programmatic documentation is received via periodic reviews and audits. 


2) Written procedures ensure qualified staff are hired and properly evaluated.  
Mechanisms that ensure efficacy include periodic Position Description reviews, on-
going professional development activities and annual performance reviews. 


3) Ames Laboratory has a variety of mechanisms that allow employees to provide 
feedback on the safety program including a written Employee Safety & Security 
Concerns Program.  Safety Coordinator and Representative and Safety Review 
Committee meetings provide information that assures that employee concerns are 
received.  Walk-throughs provide a conduit for employees to share concerns with the 
ES&H staff and management.  Course evaluations provide valuable information on 
employee needs and concerns. 


4) Safety information is provided to employees at all levels of the organization through 
e-mails, postings and the Laboratory’s website.  Feedback from employees is 
received via the Employee Safety and Security Concerns Program, through Safety 
Coordinator and Representative meetings and via graduate student safety forums.  


5) Employees are educated during General Employee Training on the importance of 
being empowered to participate in the safety program and are strongly encouraged to 
address and correct any observed unsafe work practices including the exercising of 
stop work authority.  Readiness Reviews provide a means by which ES&H concerns 
are identified and addressed.  Adequate follow up and correction of concerns is 
ensured via ALCATS.  Feedback is given to all levels of the organization via the 
distribution of lessons learned information. 


 
(b) Workers rights and responsibilities. 
1) The importance of employee participation in the safety program is a concept that is 


stated in several different Laboratory documents including the Director’s policy 
statement in the ESH&A Program Manual and the DOE Safety and Health Poster.  
Safety Coordinators and Representatives are authorized to spend no less than 5% of 
their time on safety issues.  Information was added to the ESH&A Program Manual 
formally stating that employees are required to participate in the Laboratory’s safety 
program and that participation is allowed on official time. 


2) Safety information is provided to employees at all levels of the organization through 
e-mails, postings and the Laboratory’s website.  Feedback from employees is 
received via training courses such as General Employee Training and independent 
and program and department walk-throughs.  External reviews are an additional 
mechanism by which feedback is received. 


3) ESH&A safety specialists conduct monitoring of employees as a part of the Industrial 
Hygiene and radiation safety programs.  Specialists generate written reports of the 
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results that are given to employees and management.  Additional mechanisms by 
which compliance is assessed are Readiness Review, medical surveillance activities, 
regular visits to the labs by safety and occupational medicine personnel and regular 
review of information in Industrial Hygiene and medical databases. 


4) Independent Walk-Throughs are conducted on an annual basis by a multi-disciplinary 
team including a member of upper management.  Employees and line management 
provide feedback on safety concerns during this process and through their local 
Safety Coordinator or Representative. 


5) The Laboratory has a robust incident investigation and categorization process.  The 
incident investigation process provides direct feedback from employees as do the 
Employee Safety and Security Concerns Program. 


6) The Laboratory has a Stop Work Authority policy that is explained to all employees 
during General Employee Training. Readiness Review provides a means for assuring 
that hazards associated with work are adequately addressed and minimizes the 
potential for imminently dangerous work activities.  The incident investigation 
process solicits direct feedback from both the employee and supervisor. 


 
8.3.2 Hazard Identification and Assessment (851.21) 


(a) Contractors must establish procedures to identify existing and potential 
workplace hazards and assess the risk of associated workers injury and illness. 


1) Workplace monitoring activities are documented in the ESH&A Program Manual and 
also in specific procedures such as confined space entry.  ESH&A safety specialists 
conduct monitoring of employees and generate written reports of the results that are 
given to employees and management.  Results of monitoring are maintained in 
databases.  Feedback on the adequacy of this process is gleaned from the Needs 
Assessment process which solicits employee and supervisory feedback on 
occupational hazards, essential job functions and training needs.  Walk-throughs and 
Topical Appraisals provide information that may lead to workplace monitoring.   


2) Procedures such as the Project Completion Inspection & Acceptance (Procedure 
46300.020) and Readiness Review as well as independent walk-throughs ensure 
proper hazard identification and assessment.  The Hazard Identification Checklist 
solicits information from the activity supervisor and management on workplace 
issues. 


3) The Laboratory has written procedures that describe how Trend Analysis is 
conducted, corrective actions are developed and tracked, and event reporting occurs.  
Feedback is received via regular reviews of accident and incident information.  The 
results of the Trend Analysis identify areas of the safety program that need 
improvement. 


4) The Readiness Review procedure describes a multi-disciplinary approach to 
addressing workplace hazards including radiological issues.  ESH&A surveillance 
activities, especially oversight of work in radiologically contaminated areas, provide 
opportunities for interaction between safety specialists and is a feedback mechanism 
that ensures appropriate oversight. 


8.3.3 Hazard Prevention and Abatement (851.22) 
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(a) Contractors must perform the activities identified in paragraph (a) of this 
section, initially to obtain baseline information and as often thereafter as 
necessary to ensure compliance the requirements of this Subpart. 


1) Hazard identification during the facility design process is documented in the 
Readiness Review, Program / Department and Independent Walk-through procedures. 
These procedures provide on-going feedback on the adequacy of the process.  The 
Pre-Proposal Form allows ESH&A staff a feedback mechanism on new research 
activities. 


2) Worker protection from existing hazards are also addressed through the same 
mechanisms. 


 
(b) Contractors must select hazard controls based on the following hierarchy: 


elimination, engineering, administrative, PPE controls. 
1) The ESH&A Program Manual clearly states the hierarchy of control philosophy; 


Readiness Review provides a mechanism for addressing and implementing controls; 
specific requirements are also in place for assuring that personal protective equipment 
needs are identified and certified.  Periodic Topical Appraisals assure that programs 
are working effectively. 


 
(c) Contractors must address hazards when selecting or purchasing equipment, 


products, and services. 
1) The Procurement Operating Practices Manual describes mechanisms in place that 


address any hazards associated with purchased equipment or services.  The ESH&A 
office reviews purchase requisitions on a regular basis. 


 
8.3.4 Safety and Health Standards (851.23) 


(a) Contractors must comply with the following safety and health standards that are 
applicable to the hazards at their covered workplace: 


1) The Laboratory has a written Chronic Beryllium Disease Prevention Program (Plan 
10200.031).  The Occupational Medicine Program provides medical surveillance on 
occupational health and safety issues to Laboratory employees.  The annual chemical 
inventory and the Hazard Inventory provide specific feedback on work with 
beryllium.  Databases are utilized by Occupational Medicine and Industrial Hygiene 
staff to compile results of surveillance activities.  


2)  The Laboratory has procedures on how incidents are classified, investigated and 
reported.  Monthly OSHA / CAIRS meetings as well as event reporting meetings are 
the mechanisms by which information is received and reviewed.  The OSHA 300 log 
and other pertinent ES&H notifications are publicly posted throughout the facility. 


3) The requirements of the OSHA General Industry Standards are addressed in the 
chapters of the ESH&A Program Manual and other Laboratory manuals such as the 
Electrical Safety Manual, Chemical Hygiene Plan, etc.  Assurance of compliance is 
verified through Topical Appraisals, walk-throughs and via external DOE reviews. 
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4) Ames Laboratory does not have any activities or facilities that are covered by the 
OSHA standards addressing shipyard employment, marine terminals, agriculture and 
longshoring. 


5) The requirements of the OSHA Construction Standards are addressed in the chapters 
of the ESH&A Program Manual as well as via several procedures such as 
Subcontractor Oversight Program and Readiness Review.  Assurance of compliance 
is verified through Topical Appraisals, walk-throughs and via external DOE reviews. 


6) Compliance with exposure limits published by the ACGIH is addressed via the 
ESH&A Program Manual, Chemical Hygiene Plan and the Occupational Medicine 
Program.  Assurance of compliance is verified through Topical Appraisals, walk-
throughs and via external DOE reviews. 


7) The requirements of ANSI standards on respiratory protection and laser safety are 
addressed in the ESH&A Program Manual and via implementation of the 
Occupational Medicine Program.  Annual fit-testing and training as well as respirator 
physical exams provide mechanisms by which employees provide feedback on how 
well the programs are working.  Annual laser observations by safety specialists and 
external programmatic reviews are continuous improvement mechanisms. 


8) Welding activities are discussed in the ESH&A Program Manual and via a written 
program.  The welding safety and hot work training module allows personal 
interaction between employees and the fire safety specialist. 


9) NFPA 70 & 70E compliance is assured through a variety of documents including the 
Laboratory’s Electrical Safety Manual and the ESH&A Program Manual which 
contains a section on electrical safety.  The independent and program walk-throughs 
are a primary means by which feedback is received and electrical deficiencies 
identified. 


 
(b) Nothing in this part must be construed as relieving a contractor from complying 


with any additional specific safety and health requirement that it determines to 
be necessary to protect the safety and health of workers. 


1) Hazard awareness and identification is addressed in the ESH&A Program Manual.  
The Readiness Review procedure has an authorization process that requires an 
evaluation of the activities and associated hazards relative to the regulatory drivers 
applicable to Ames Laboratory.   


 
8.3.5 Functional Areas (851.24) [This section is cross-referenced with Appendix A.] 


(a) Contractors must have a structured approach to their worker safety and health 
program which at a minimum, include provisions for the applicable functional 
areas in their worker safety and health program: 


1) Safety during construction activities are addressed in the ESH&A Program Manual 
and Readiness Review as well as written procedures on subcontractor oversight and 
project completion.  The Subcontractor Oversight Checklist and Training 
Documentation Form provide feedback on safety issues.  The Hazard Identification 
Checklist has an item associated with subcontractor work. 
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 2) The Laboratory’s fire protection program is documented in the ESH&A Program 
Manual and is integral to the Readiness Review procedure.  Feedback on salient fire 
safety issues is received via the ES&H Checklist and considered during regular Fire 
Safety Committee meetings. 


3) Firearms and explosives safety issues are not applicable to Ames Laboratory. 
4) Pressure safety requirements are documented in consensus codes dealing with boiler 


and pressure vessel, and piping.  The Readiness Review process via the Hazard 
Identification Checklist provides feedback along with walk-throughs.  Service Order 
Requisitions are reviewed by ESH&A and provide feedback on facilities activities. 


5) Electrical safety issues are addressed via a variety of documents including the 
Laboratory’s Electrical Safety Manual; the ESH&A Program Manual contains a 
section on electrical safety; Independent and Program / Department Walk-Throughs 
provide feedback mechanisms by which electrical hazards are addressed and 
deficiencies corrected. 


6) The Laboratory’s Industrial Hygiene Program is addressed in the ESH&A Program 
Manual and includes other site-wide documents including the Chemical Hygiene 
Plan and Occupational Medicine Manual.  Feedback mechanisms include chemical 
inventories, the Hazard Inventory, Independent and Program / Department Walk-
Throughs and external DOE reviews. 


7) The ISU Occupational Medicine Manual describes the general aspects of the program 
and is supported by a policy and procedure manual that details day-to-day activities.  
Employee feedback is provided by the Hazard Inventory and Job Task Analysis 
documents.  Recall physicals and monthly site visits allow interactions with 
employees on issues related to the program. 


8) The safe use of biohazardous agents is addressed in the ISU Biosafety Manual and 
Occupational Medicine Program.  The Laboratory has an internal biosafety advisory 
committee that provides a feedback mechanism.  A new web-based biohazardous 
materials awareness module allows employees to interact with biosafety specialists 
on campus.  Information on biosafety was added to the ESH&A Program Manual. 


9) The safe use of motor vehicles is addressed in the ESH&A Program Manual and via 
DOT regulations that govern federal motor carriers.  Training modules on elevated 
work and fork trucks provide feedback.  DOT training is conducted initially and 
every 3 years.  Information on motor vehicle safety was added to the ESH&A 
Program Manual. 


 
8.3.6 Training and Information (851.25) 


(a) Contractors must develop and implement a worker safety and health training 
and information program to ensure that all workers exposed or potentially 
exposed to hazards are provided with the training and information on that 
hazard in order to perform their duties in a safe and healthful manner. 


1) The Laboratory has a comprehensive training program that has systems in place to 
identify training needs upon employment, notify employees of upcoming training 
opportunities, and verify the completion of training prior to commencement of work.  
The Laboratory’s Training Program is discussed in the ESH&A Program Manual.  
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The Training Needs Questionnaire is the primary feedback mechanism by which 
required training is identified.  Course announcements and e-mail solicitations ensure 
that employees are made aware of upcoming training opportunities.  Verification of 
both institutional and group-specific training is conducted via Readiness Review.  
Course evaluations serve as a means of improving courses. 


 
8.3.7 Recordkeeping and Reporting (851.26) 


(a) Recordkeeping. 
1) Exposure monitoring records and other forms of Hazard Assessments are discussed in 


a number of different Laboratory documents including the ESH&A Program Manual 
and the Occupational Medicine Manual and utilize a variety of databases including 
the IH exposure monitoring database.  The processes by which events are 
investigated and classified are documented in written procedures and employee 
feedback is integral to both.  Corrective actions that result from incidents are tracked 
in a database, ALCATS, which also includes a notification mechanism to ensure 
completion.  Event trending is conducted per a written procedure to focus attention on 
areas of the ES&H program that may need strengthening. 


 
8.3.8 References Sources (851.27)  


(a) Materials incorporated by reference. 
(b) List of standards incorporated by reference. 
 See previous information cited in section 851.24–Functional Areas for references 1-6. 
1) Reference 7 – ASME Boilers and Pressure Vessels – Engineering Services maintains 


copies of applicable codes.  Feedback on adequacy is provided by the Hazard 
Identification Checklist. 


2) Reference 8 – ASME B31 (ASME Code for Pressure Piping) as follows: B31.1 – 
2001 – Power Piping, B31.3 – 2002 – Process Piping, B31.9 – 1996 – Building 
Services Piping are the only standards that apply to Ames Laboratory.  
Documentation is found in the applicable standard, in the Ames Laboratory Welding 
Program, and the Subcontractor (On-Site) Oversight Program.  Feedback is provided 
by construction specifications and design documents. 


 
8.4 Variances 


A variance from a 10 CFR 851 requirement may be granted only by the Under 
Secretary, after receiving the recommendation of the DOE Assistant Secretary for 
Environmental, Safety, and Health. The process for obtaining such a variance is 
described in Subpart D of the Rule.  DOE-SC’s Ames Site Office (AMSO) will be 
consulted prior to filing a formal variance request to gain a preliminary opinion of the 
likelihood the request will be granted and what supporting material would be needed. 
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9.0 Additional Information 
 
9.1 References 
 


• Ames Laboratory Contract No DE-AC02-07CH11358 
• Ames Laboratory Contract, Clause I.101, DEAR 970.5223-1 Integration of Environment, 


Safety and Health into Work Planning and Execution (DEC 2000) 
• DOE Policy 450.4, Safety Management System Policy 
• DOE Policy 450.7, Department of Energy Environment, Safety and Health (ES&H) 


Goals 
• 10 CFR Part 851 Worker Safety and Health Program 


http://www.hss.energy.gov/healthsafety/WSHP/rule851/rule.pdf 
• Additional program information that supports the Ames Laboratory’s Integrated Safety 


Management System is available in the Environment, Safety, Health & Assurance 
Program Manual (Manual 10200.002). 


 
9.2 Appendices 
 


• Appendix A, Major Program Elements 
• Appendix B, Crosswalk of 10CFR Part 851 and ISMS System 
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Appendix A. Major Program Elements 
 
The following summaries of the major program elements of the Ames Laboratory Integrated 
Safety Management System (ISMS) are designed to provide the reader with a fundamental 
understanding of applicable safety programs and mechanisms at Ames Laboratory. 
 
Integrated Safety Management System (ISMS) and Environmental Management System:  
The Integrated Safety Management System Description (Plan 10200.016) documents the Laboratory’s plan for 
performance of work according to a Safety Management System and Environmental Management System in support 
of the principles and functions described in the Department of Energy’s Safety Management System Policy (Policy 
450.4) and Greening the Government Through Leadership in Environmental Management (Executive Order 
13148). These programs form the Laboratory’s Integrated Safety Management System (ISMS), as required by 
DEAR 970.5223-1 INTEGRATION OF ENVIRONMENT, SAFETY,AND HEALTH INTO WORK PLANNING 
AND EXECUTION (DEC 2000).  The ISMS description provides a road map of the Laboratory’s policies and 
practices that establish an environment where safety activities and functions are an integral part of the Laboratory’s 
mission.  It describes the principal safety programs and practices that provide a safe and healthful work environment 
for the protection of workers, the public and the environment, but does not address all of the Laboratory’s safety or 
environmental related requirements.   
 
Integrated Safeguards and Security Management System (ISSMS):  
Ames strategy for protection of DOE assets, personnel, property, and information is to employ the principles and 
functions of Integrated Safeguards and Security Management (ISSM) through an effective, documented framework, 
encompassing all levels of Laboratory activities to ensure adequate protection, and the success of our research 
mission.  The Laboratory’s program is described in the Integrated Safeguards & Security Management (ISSM) 
System Description (Plan 10200.029). The approach is to build upon the sound Safeguards and Security (S&S) 
program elements which have sustained the protection of assets for the history of Ames Laboratory while promoting 
science and a premier reputation as an open DOE science facility conducive to the development of the next 
generation of research scientists with diverse ethnicity.  Ames does not conduct classified research, possess 
classified materials, maintain security clearances, or have nuclear materials in excess of Category IV quantities.  An 
overriding objective is to eliminate conflict between the goals of great science and good security.  The development 
of policies, procedures, and practices reflect the guiding principles of ISSM; and the five core ISSM functions 
provide the structure for laboratory security practices, following a plan-do-check-act approach.   
 
ESH&A Program Manual (Quality Assurance, Training, Industrial Hygiene, Industrial / General Safety, 
Environmental Protection, Radiological Protection, Fire Protection, Emergency Preparedness / Site Security, 
Assessment):  
The primary environment, safety and health, and quality assurance processes are documented in the Laboratory’s 
Environment, Safety, Health and Assurance Program Manual (Manual 10200.002) [ESH&A Program Manual].  It 
incorporates the requirements of environment, safety, and health standards referenced in the Ames Laboratory 
contract and DOE directives, with the requirements for quality assurance and training.  Major topical programs of 
this manual include: Quality Assurance, Training, Industrial Hygiene, Industrial / General Safety, Environmental 
Protection, Radiological Protection, Fire Protection, Emergency Preparedness and Site Security, and Assessments.  
Additional manuals, plans, and procedures provide additional program definition and implementation requirements. 
  
 
Quality Assurance Program:  
Ames Laboratory’s Quality Assurance (QA) Program and the integration of QA into its business, safety, security 
and assurance processes is based on DOE’s quality assurance criteria and is implemented through numerous 
mechanisms, supportive of its overall management approach and reflective of the potential hazards associated with 
work to be performed.  The Laboratory’s program is described in the Quality Assurance Program Plan (Plan 
10200.026).  Ames does not apply requirements uniformly across all activities; to do so would not necessarily add 
value or reduce risks and could be an ineffective allocation of resources.  Rather, the Laboratory’s quality assurance 
mechanisms provide a level of planning, documentation, and work control processes commensurate with the hazard 
and risk characteristics of the activity, including: safety, safeguards and security, life cycle issues, and programmatic 
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mission.  The current Quality Assurance Program efforts cover operational aspects of environment, safety, and 
health; safeguards and security, cyber security; emergency management; and business operations.  Numerous 
mechanisms, with proven track records, ensure compliance with applicable requirements, pursue excellence through 
continuous improvement, provide for timely identification and correction of deficient conditions, and verify the 
effectiveness of completed corrective actions.   
 
Needs Assessment Program:  
The Needs Assessment program is a joint effort between Human Resources, Occupational Medicine, and ESH&A 
and is documented in the ESH&A Program Manual.  The Needs Assessment program provides a mechanism for 
employees and supervisors to identify hazards, training needs, and document job tasks and consists of three 
elements.  The first is the Hazard Inventory (Form 46601.021) which is the means by which chemical, physical, 
biological and radiological hazards are identified and evaluated.  The Job Task Analysis (Form 46601.002) defines 
the essential functions of the job and becomes important for ergonomic and Americans with Disabilities Act issues. 
 The Training Needs Questionnaire (Form 10200.030) is a series of “yes / no” questions describing job activities 
such as use of a respirator, work with high voltages or use of an x-ray system.  Questions that are answered “yes” 
trigger employee notifications of required safety training.  Additionally, an Employee Training Profile is generated 
and aids the employee and supervisor in assuring that all training is completed and current. 
 
Training Program:  
Ames Laboratory’s Training Program provides a cornerstone of its ISMS and is described in the ESH&A Program 
Manual.  Hiring and training processes are established to ensure personnel are qualified to carry out their assigned 
duties and maintain job proficiency.  Jobs are described through Position Descriptions and an analysis of a hazard 
inventory and job tasks.  Training is assessed by a Training Needs Questionnaire, and employees are provided the 
training necessary for the safe performance of their responsibilities through a comprehensive training program.  
General Employee Training (AL-001) provides an initial understanding of the Laboratory's organizational structure, 
policies and procedures, and general safety principles and practices for new employees.  Additional institutional 
training is provided by subject matter experts for employees working with special hazards.  The employee’s 
organizational unit provides job (activity) specific training based upon the employee's specific work assignments, 
typically including policies, procedures, and hands-on training for specialized equipment.   
 
Radiological Protection:  
The Laboratory’s Radiological Protection Program (Plan 10202.004) provides requirements for research and 
support activities.  The majority of radiological work at Ames Laboratory includes x-ray devices, remediation of 
legacy contamination, stewardship of a very limited amount of radioactive materials, and intermittent research 
involving small amounts of radioactive materials.  Appropriate staff are trained in radiological materials protection 
for the research applications or as a protection strategy for potential exposure to historical radiological 
contamination in DOE-owned building utilized for uranium and thorium purification and production activities 
performed in the late 1940’s and early 1950’s.  Radiological activities are subject to the Readiness Review 
Procedure (Procedure 10200.010) [Readiness Review] process and ALARA committee review as stated in the 
ALARA Policy (Policy 10202.001).   
 
Emergency Preparedness:  
Ames Laboratory maintains a tested and effective Emergency Preparedness Program, and the Ames Laboratory 
Emergency Plan (Plan 46300.001) and the Emergency Plan Implementation Procedure (Procedure 46300.010) 
establish and document the Laboratory’s emergency preparedness activities and assigned responsibilities.  The 
program has been developed on a thorough understanding of hazards related to the facility, based on hazards and 
risks associated with Laboratory activities and non-Laboratory activities with potential to impact Laboratory 
facilities and personnel.  Detailed Hazard Assessments establish the technical basis for the program, and annual 
Hazard Survey Updates identify changes in the hazards at the Laboratory that would affect emergency preparedness 
activities.  Emergency preparedness activities are conducted according to the criteria of a base program that will not 
reach an Alert Level operational Emergency as described by DOE Order 151.1C.  Due to the low hazard level at 
Ames and the timely availability of off-site fire, medical, and police services, Ames emergency operations rely 
heavily on-off-site responders for fire, medical, and security response.  Also, an in-house Emergency Team, 
consisting of safety, environmental, and protection specialists, responds to minor emergencies that don’t require off-
site assistance and assists off-site responders as necessary.  An annual assessment of the Emergency Preparedness 
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Program is conducted by the Emergency Coordinator, and includes a review of the Emergency Plan and the 
Emergency Plan Procedure. 
 
Readiness Review:  
The Laboratory uses an activity-based Readiness Review to identify, document, and address potential hazards 
associated with research and support activities.  The process includes participation of line management and safety, 
engineering, and facility specialists to determine the hazard level of activities, based on specific criteria dealing with 
the magnitude (seriousness of potential harm) and scope (area of effect) of the hazard, as well as the risk (realistic 
potential for the hazard to have an impact of a particular scope and magnitude) involved.  Typical office activities 
are classified as Hazard Level I, most experimental research activities and support activities are Hazard Level II, 
and a few activities are characterized as Hazard Level III.  An activity’s hazard level is used to determine the degree 
of formality, rigor, and documentation of the requirements and work controls applied to the activity.  The Readiness 
Review process identifies the activity’s hazards and the appropriate standards used to develop strategies to control 
the hazards.  Skilled, trained research and support staff implement the appropriate controls and provide oversight 
through operational observations and walk-throughs.  These mechanisms are fully integrated into the Laboratory’s 
planning, budgeting, and management systems and thereby ensure that the Laboratory adequately addresses 
activities associated with initiatives, programs, and projects of the future.  Ames continuously looks for 
opportunities to improve its Readiness Review process.  One of the on-going improvements is the application of 
centralized computer-based documentation and tracking of hazards, mitigations, training, and personal protective 
equipment (PPE) needs related to each activity approved by the Readiness Review. 
 
Contractor Oversight and Assurance Program:  
Ames Laboratory maintains a comprehensive oversight and assurance program, with multiple feedback and 
improvement mechanisms.  The Laboratory’s program is described in the Ames Laboratory Oversight and 
Assurance Program (Plan 10200.034).  Assurance efforts cover operational aspects of environment, safety, and 
health; safeguards and security, cyber security; and emergency management.  Numerous mechanisms, with proven 
track records, ensure compliance with applicable requirements, pursue excellence through continuous improvement, 
provide for timely identification and correction of deficient conditions, and verify the effectiveness of completed 
corrective actions.  Employees are charged with the responsibility of continuously assessing their individual 
performances and their workspaces in order to prevent problems and to identify nonconforming conditions and 
opportunities for improvement.  Employees are empowered with stop work authority, can utilize the Employee 
Safety and Security Concerns Program (Plan 10200.008) and are informed of their rights to contact DOE during 
General Employee Training (AL-001).  Also, line management assesses its processes, and identifies and corrects 
deficiencies that hinder it from achieving established objectives.  The ESH&A office administers an Independent 
Walk-Through program, including members of the Executive Council, an Ames Site Office or DOE-CH 
representative, and several safety, security, electrical, and environmental specialists.  A corrective action database is 
utilized to track and document closeout of identified concerns.  Environment, Safety, Health & Assurance (ESH&A) 
Topical Appraisals (Plan 10200.022) are performed by safety specialists on subjects agreed to by the Ames Site 
Office and the Laboratory.  Lessons learned are distributed directly to employees and targeted organizations via 
mechanisms described in accordance with the Ames Laboratory Lessons Learned Implementation Plan (Plan 
10200.020).  Information from the various feedback mechanisms described above is per the requirements stated in 
the Trend Analysis of ES&H Concerns (Procedure 10200.041) procedure.  Results are communicated to Laboratory 
management for review and planning purposes.  Also, the Laboratory conducts a broad, comprehensive program of 
internal auditing in accordance with the estimated level of inherent risks associated with Laboratory activities to 
examine and evaluate the adequacy and effectiveness of the Laboratory’s system of management controls. 
 
Event Reporting Program:  
As defined by the Event Reporting Program (Plan 40000.001), it is the policy of Ames Laboratory to encourage a 
positive attitude toward reporting issues of concern. The program is designed to ensure that Ames Laboratory and 
DOE officials are kept fully and currently informed of all events and conditions that could affect the health and 
safety of the public, seriously impact the intended purpose of Laboratory facilities, have a noticeable adverse effect 
on the environment, impact safeguards and security, or endanger the health and safety of workers.  Potential events 
are often identified by an individual’s direct observation of equipment or process malfunctions, log or record 
reviews, operator recognition of their own or others’ errors, or other means.  A team of key Laboratory personnel, 
the Event Screening Team, is responsible for determining if issues, concerns, findings, and other operational data 
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are potential reportable events.  Potentially reportable issues are reviewed, reporting needs are determined, and 
initial notifications are made.  Corrective action plans are developed according to established requirements.  
Lessons learned are distributed directly to employees and targeted organizations and are discussed during safety 
meetings, Readiness Reviews, and subcontractor oversight meetings.  Information from the various feedback 
mechanisms described above is reviewed according to the Laboratory’s procedure for Trend Analysis.  This review 
is included as part of an annual self-assessment process.  Results of the Trend Analysis are also communicated to 
Laboratory management for review and planning purposes. 
 
Safety Coordinator and Representative Program:  
The Laboratory’s Safety Coordinator and Safety Representative Program (Plan 10200.009) describes roles and 
responsibilities of Safety Coordinators and Representatives who act as liaisons between line personnel and the 
ESH&A office.  Safety Coordinators are assigned at the level of the Program; Safety Representatives are assigned at 
the level of the Group.  Coordinators and Representatives receive specialized training on hazard identification and 
how to access pertinent safety information that assists them in performing their duties.  Safety Coordinators and 
Representatives participate in Readiness Reviews, receive pertinent safety information from the ESH&A office and 
help coordinate Independent and Program / Department Walk-Throughs. 
 
Subcontractor Oversight Procedure:  
Ames Laboratory has a documented Subcontractor Oversight (On-Site) Procedure (Procedure 10200.046) that 
assures activities conducted on-site by contractors (not vendors) are performed safely and in accordance with Ames 
Laboratory requirements.  The Facilities Services and ESH&A offices identify and manage subcontractor activities 
via weekly planning meetings.  ESH&A personnel also monitor purchase requisitions by which subcontractor 
services are requested.  Subcontractor personnel are briefed by a safety specialist on the applicable safety and health 
requirements related to the work they are performing. Subcontractor personnel are encouraged to report unsafe or 
off-normal work conditions.  Appropriate oversight by line personnel, Facilities or ESH&A personnel is conducted 
until work is completed. 
 
Human Resource Processes:  
The Laboratory’s Human Resources processes enable the hiring of scientists, professionals and operational staff 
required to fulfill the mission of the laboratory.  Formal Position Descriptions, classifications, recruitment, and 
hiring practices ensure the technical and skill needs of a scientific laboratory are met.  Processes include internal 
reviews and line management approvals.  The Needs Assessment program provides documentation of potential 
employee workplace hazards.  Annual Performance Review (Form 58200.001), part of the Ames Laboratory 
Performance Review and Planning System; provide documented evaluations of employee performance, including 
safety and continuous improvement performance.  Human Resource staff also provides Laboratory managers and 
supervisors with education and coaching for processes designed to address employee performance and labor 
relations issues, and thereby promote exceptional performance results and effective issue resolution.  An effective 
Employee Assistance Program (EAP) is reviewed and monitored by an Iowa State University Advisory Committee.  
 
Visitor: Ames Laboratory enjoys an "open-door" policy that is consistent with our close interaction with Iowa State 
University.  In order for this policy to continue, visitors to Ames Laboratory are required to adhere to the 
Laboratory’s safety and security policies.  A Visitor Guide (Guide 10200.001) provides guidance that helps visitors 
understand and comply with the pertinent policies and procedures.  Visitors are informed of their right to know 
about potential hazards in the areas they will be visiting and the associated controls that will protect them.  Visitors 
are also encouraged to report unsafe work conditions for resolution by Laboratory personnel. 
 
*Construction Safety:   
Construction activities at the Laboratory are primarily managed by Facilities Services.  The Readiness Review 
process is the mechanism by which all Facilities activities (including construction) are reviewed and approved by 
the Safety Review Committee.  Weekly planning meetings are the forum for discussions about upcoming 
construction activities and are attended by a safety specialist from ESH&A.  Occasionally, construction activities 
are performed by a subcontractor.  The Subcontractor (On-Site) Oversight Program (Procedure 10200.046) is the 
mechanism that ensures the safety of subcontractor personnel and compliance with applicable Ames Laboratory 
requirements. 
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*Fire Protection: The Laboratory’s Fire Safety Program is based on the principles of prevention, detection, 
annunciation and suppression and is described in the ESH&A Program Manual.  The Fire Safety Committee (FSC) is a 
standing subcommittee of the Safety Review Committee and is empowered to act as the local authority having 
jurisdiction.  The committee reviews designs of new and modified fire protection systems, evaluates, interprets and 
applies the standards for fire safety, applies for exemptions and waivers from standards, and administers the Ames 
Laboratory Fire Safety Program.  An automated detection and notification system is monitored 24 hours a day/7 days a 
week by the Plant Protection Section.  Employees are introduced to the basic concepts of fire safety during General 
Employee Training via discussions about use of fire extinguishers and storage of flammable liquids.  The Laboratory’s 
Emergency Plan covers employee responsibilities in emergency situations such as fire.   
 
*Explosives Safety:  
Not applicable at Ames Laboratory. 
 
*Pressure Safety:   
The Laboratory’s pressure safety program ensures that pressurized and vacuum systems in use at the Laboratory 
function properly and are in compliance with applicable codes.  The topic of pressure safety is fully integrated into 
the Laboratory’s Readiness Review process which is the mechanism by which all laboratory-based activities are 
reviewed and approved by the Safety Review Committee.  The manager of the Engineering Services Group is the 
Laboratory’s pressure safety specialist and participates in all discussions of potential pressure hazards and 
associated controls during Readiness Reviews.  
 
*Firearms Safety:  
Not applicable at Ames Laboratory. 
 
*Industrial Safety:  
The Industrial Safety Program encompasses traditional safety disciplines such as elevated work platforms, fall 
prevention, electrical, confined space entry and accident prevention and investigation. The ESH&A Program 
Manual provides detailed information on the various elements of the program and gives specific implementation 
responsibilities for employees and supervisory personnel.  Mandatory training requirements are clearly stated and 
are integrated into the Readiness Review and Needs Assessment processes.  The Independent and Program / 
Department Walk Through processes, Topical Appraisals, and an annual self-assessment provide feedback on the 
efficacy of many of the components of the Industrial Safety Program. 
 
Industrial Hygiene and *Biological Safety:  
The Laboratory’s Industrial Hygiene Program provides a structure by which chemical, physical, biological and 
ergonomic hazards are anticipated, recognized, evaluated and controlled.  The ESH&A Program Manual describes 
the elements of the IH program including information on exposure assessments including monitoring, chemical 
management, hearing conservation and biohazardous materials.  The Industrial Hygiene Program is closely aligned 
with the Occupational Medicine Program and together ensure that employees do not experience adverse health 
effects from exposures at work. 
 
*Occupational Medicine:  
The Occupational Medicine Department provides medical surveillance and assistance to Ames Laboratory and 
University employees who work with materials and under conditions that have identified and / or regulated risks.  
Services provided include physicals, phlebotomy and spirometry along with being a source for wellness 
information.  The Occupational Medicine staff and Industrial Hygiene personnel conduct workplace evaluations and 
provide recommendations on the necessity for employee participation in appropriate medical surveillance programs. 
 
*Motor Vehicle Safety:  
The Laboratory’s Motor Vehicle Safety Program ensures the safe operation of Ames Laboratory owned, leased or 
rented motor vehicles, ensure the safety of the drivers and passengers, to minimize the physical damages to vehicles 
/ property, and to reduce third party claims against the Ames Laboratory.  Programmatic documentation delineates 
safe driving practices, insurance and training requirements along with other procedural information.  Laboratory 
employees utilize ISU’s Transportation Services' motor vehicle pool for many work-related motor vehicle needs.  
Transportation Services policies and procedures also ensure safe operating vehicles. 
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*Electrical Safety:  
The purpose of the Ames Laboratory Electrical Safety Program is to establish minimum safety requirements and 
safe work practices for the design, construction, installation, inspection, testing, operation and maintenance of all 
low and high voltage electrical systems and electrical utilization devices / equipment.  The Ames Laboratory 
Electrical Safety Program Manual (Manual 46200.001) is a resource for employees and provides uniform guidance 
in reducing and / or eliminating risks associated with electrical related work practices.  Electrical safety concerns are 
fully integrated into the Laboratory’s Readiness Review process that includes review of all concerns by the 
Laboratory’s electrical safety specialist.  Stringent training requirements are enforced for employees who conduct 
equipment wiring and work with exposed electrical circuits. 
 
*Nanotechnology Safety:  
Ames Laboratory has limited activities involving nano-scale materials.  Potential hazards associated with nano-scale 
work are addressed through the Readiness Review process, which provides the identification and evaluation of 
potential hazards and establishes effective control mechanisms to ensure protection of the employee and the 
environment.  To date, hazards associated with projects involving nano-scale materials have been determined to be 
amenable to conventional controls such as ventilation and use of personal protective equipment.  The Laboratory 
recognizes that nanotechnology is an emerging field and that many of the associated ES&H concerns related to 
work with these materials are still being investigated.  Ames Laboratory safety professionals monitor professional 
sources of information to identify new control strategies associated with nano-scale materials research. 
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Appendix B. Crosswalk of 10 CFR Part 851 and ISMS System 
 
The following table is a crosswalk between the sections of 10 CFR Part 851 and the Ames 
Laboratory program elements.  The crosswalk is design to indicate which mechanisms of the 
ISMS program primarily address the requirements of the rule. 
 
 
Rule #  Subject Ames Laboratory Program 
(Subpart C)  Specific Requirements   


 
Management 
responsibilities and 
worker rights and 
responsibilities.  


• Manual 10200.002 - Environment, Safety, Health & Assurance 
Program Manual 


• Module AL-198 Ames Laboratory Group Leader Orientation 


(851.20(a))  Management 
responsibilities  


• Manual 10200.002 - Environment, Safety, Health & Assurance 
Program Manual 


• Module AL-198 Ames Laboratory Group Leader Orientation 


(851.20(a)(1))  Policy, goals, and 
objectives.  


• Manual 10200.002 - Environment, Safety, Health & Assurance 
Program Manual 


• Policy 10200.010 – Ames Laboratory Integrated Safety Management 
System Policy Statement 


• Policy 10200.007 – Safety Performance Measures Policy 
(851.20(a)(2))  Qualified staff.  • Ames Laboratory Performance Review and Planning System 


(851.20(a)(3))  Accountability  • Ames Laboratory Performance Review and Planning System 
• Annual Performance Review (Form 58200.001) 


(851.20(a)(4))  Employee 
involvement.  


• Module AL-001 General Employee Training 
• Plan 10200.008 – Employee Safety & Security Concerns Program 


Implementation Plan 


(851.20(a)(5))  Access to information  
• Module AL-001 General Employee Training 
• Plan 10200.020 – Ames Laboratory Lessons Learned Implementation 


Plan 


(851.20(a)(6)) Report events and 
hazards.  


• Plan 10200.008 – Employee Safety & Security Concerns Program 
Implementation Plan 


(851.20(a)(7))  Prompt response to 
reports.  


• Procedure 10200.038 – Accidents, Incidents & Employee Safety 
Concerns: Classification & Investigation 


• Ames Laboratory Corrective Action System (ALCATS) 


(851.20(a)(8))  Regular 
communications.  


• Plan 10200.020 – Ames Laboratory Lessons Learned Implementation 
Plan 


(851.20(a)(9))  Stop work authority.  • Policy 10200.005 – Ames Laboratory Stop Work Authority 


(851.20(a)(10))  Inform workers of 
rights.   


• Module AL-001 General Employee Training 
• DOE Policy Poster 


 Budget  • Unified Field Budget and Work Authorization System (WAS)  
• Form 10100.001 - Preliminary Proposal Form 


 Additional resources.  • Form 58100.012 – Incremental Budget Request 


(851.20(b))  Worker rights and 
responsibilities.   


• Module AL-001 General Employee Training 
• DOE Policy Poster 
• Manual 10200.002 – Environment, Safety, Health & Assurance 


Program Manual 


(851.20(b)(1)) Participate on official 
time.   


• Manual 10200.002 – Environment, Safety, Health & Assurance 
Program Manual 


• Human Resources Policies & Procedures 
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Rule #  Subject Ames Laboratory Program 
(851.20(b)(2))  Access to information. 


  
• Manual 10200.002 – Environment, Safety, Health & Assurance 


Program Manual 


(851.20(b)(3)) Notification of 
monitoring results.  


• Manual 10200.002 – Environment, Safety, Health & Assurance 
Program Manual, Chapters 4 (Industrial Hygiene), 5 (Industrial 
Safety), 7 (Radiological Protection) 


(851.20(b)(4))  Observe monitoring.   
• Manual 10200.002 – Environment, Safety, Health & Assurance 


Program Manual l, Chapters 4 (Industrial Hygiene), 5 (Industrial 
Safety), 7 (Radiological Protection) 


(851.20(b)(5))  Accompany 
inspections.   


• Procedure 10200.021 – Independent Walk-Through Procedure 
• Procedure 10200.014 – Program/Department Walk-Through 


(851.20(b)(6))  Results of inspections 
and investigations.  


• Procedure 10200.021 – Independent Walk-Through Procedure 
• Procedure 10200.014 – Program/Department Walk-Through 


(851.20(b)(7))  Express concerns.   
• Plan 10200.008 – Employee Safety & Security Concerns Program 


Implementation Plan 
• Module AL-001 General Employee Training 


(851.20(b)(8))  Decline to perform in 
imminent risk.  


• Manual 10200.002 – Environment, Safety, Health & Assurance 
Program Manual 


(851.20(b)(9))  Stop work.  • Policy 10200.005 – Stop Work Authority 


 Informing workers 
through training  


• Manual 10200.002 – Environment, Safety, Health & Assurance 
Program Manual 


 Employee concerns  • Plan 10200.008 – Employee Safety & Security Concerns Program 
Implementation Plan 


 Additional resources   


 Hazard identification 
and assessment.   


• Procedure 10200.010 – Readiness Review Procedure 
• Form 10100.001 -  Preliminary Proposal Form 


(851.21)(a)  Identify and assess 
risks.  


• Procedure 10200.010 – Readiness Review Procedure 
• Form 10100.001 -  Preliminary Proposal Form 


(851.21(a)(1))  Assess workers 
exposures.   


• Manual 10200.002 – Environment, Safety, Health & Assurance 
Program Manual, Chapters 4 (Industrial Hygiene), 5 (Industrial 
Safety), 7 (Radiological Protection) 


(851.21(a)(2)) Document hazard 
assessment   


• Manual 10200.002 – Environment, Safety, Health & Assurance 
Program Manual, Chapters 4 (Industrial Hygiene), 5 (Industrial 
Safety), 7 (Radiological Protection) 


(851.21(a)(3))  Record results.  
• Manual 10200.002 – Environment, Safety, Health & Assurance 


Program Manual, Chapters 4 (Industrial Hygiene), 5 (Industrial 
Safety), 7 (Radiological Protection) 


(851.21(a)(4))  Analyze designs for 
potential hazards.   


• Procedure 10200.010 – Readiness Review Procedure 


(851.21(a)(5)) 
Evaluate operations, 
procedures, and 
facilities.  


• Procedure 10200.010 – Readiness Review Procedure 


(851.21(a)(6)) Job activity-level 
hazard analysis.  


• Procedure 10200.010 – Readiness Review Procedure 


(851.21(a)(7)) Review safety and 
health experience.   


• Plan 40000.001 Event Reporting Program 


(851.21(a)(8))  Consider other hazards  • Procedure 10200.010 – Readiness Review Procedure 


 Closure facilities 
hazard identification  


• Procedure 10200.010 – Readiness Review Procedure 


 Hazard identification 
schedule  


• Procedure 10200.010 – Readiness Review Procedure 
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Rule #  Subject Ames Laboratory Program 


(851.22)  Hazard prevention and 
abatement   


• Procedure 10200.010 – Readiness Review Procedure 


(851.22(a))  Hazard prevention and 
abatement process.   


• Procedure 10200.010 – Readiness Review Procedure 


(851.22(a)(1))  
During design or 
procedure 
development.  


• Procedure 10200.010 – Readiness Review Procedure 


(851.22(a)(2))  Existing hazards.   • Procedure 10200.010 – Readiness Review Procedure 


(851.22(b)  Hierarchy of controls.  
• Procedure 10200.010 – Readiness Review Procedure 
• Manual 10200.002 – Environment, Safety, Health & Assurance 


Program Manual 
(851.22(b)(1))  Substitution.  • Procedure 10200.010 – Readiness Review Procedure 


(851.22(b)(2))  Engineering.  • Procedure 10200.010 – Readiness Review Procedure 


(851.22(b)(3)) Work practices and 
administrative.   


• Procedure 10200.010 – Readiness Review Procedure 


(851.22(b)(4)) Personal protective 
equipment.  


• Procedure 10200.010 – Readiness Review Procedure 
• Module AL-133 – Personal Protective Equipment (PPE) 


(851.22(c)) Purchasing equipment, 
products, and services.  


• Purchasing Policies & Procedures Manual 


 Additional resources   


(851.23) Safety and health 
standards  


• Contract Clauses and Directives 


(851.24) Functional areas.   


(851.25) Training and 
information.  


• Manual 10200.002 – Environment, Safety, Health & Assurance 
Program Manual, Chapter 3 (Training Program) 


 Providing Training  • Manual 10200.002 –Environment, Safety, Health & Assurance 
Program Manual, Chapter 3 (Training Program) 


 Additional resources:   


(851.26) Recordkeeping and 
reporting   


• Manual 10200.002 – Environment, Safety, Health & Assurance 
Program Manual, Chapter 2 (Quality Assurance Program) 


 Hazard Abatement 
Tracking  


• Ames Laboratory Corrective Action Tracking System 


(851.27)  Reference sources    


Appendix A    


1. Construction Safety  • Manual 10200.002 – Environment, Safety, Health & Assurance 
Program Manual 


2. Fire Protection  • Manual 10200.002 – Environment, Safety, Health & Assurance 
Program Manual, Chapter 8 (Fire Protection Program) 


3. Explosives Safety  • Not Applicable 
4. Pressure Safety  • Procedure 10200.010 – Readiness Review Procedure 
5. Firearms Safety  • Not Applicable. 


6. Industrial Hygiene  • Manual 10200.002 – Environment, Safety, Health & Assurance 
Program Manual, Chapter 4 (Industrial Hygiene Program) 


7. Biological Safety  • Manual 10200.002 – Environment, Safety, Health & Assurance 
Program Manual 


8. Occupational Medicine  • ISU Occupational Medicine Manual 







 
Appendix B Crosswalk of 10 CFR Part 851 and ISMS System 
 
 


Appendix B  page B - 4 


Rule #  Subject Ames Laboratory Program 
9. Motor Vehicle Safety  • Manual 10200.002 – Environment, Safety, Health & Assurance 


Program Manual, Chapter 5 (Industrial Safety) 
10. Electrical Safety  • Manual  46200.001- Electrical Safety Program Manual 
11. Nanotechnology Safety • Procedure 10200.010 – Readiness Review Procedure 


12. Workplace Violence 
Prevention - Reserved 


• Reserved 
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Source: 
Administrative Code/IOWA ADMINISTRATIVE CODE/LABOR SERVICES DIVISION[875]/CHAPTER 140 
PUBLIC SAFETY/EMERGENCY RESPONSE RIGHT TO KNOW 


CHAPTER 140  
PUBLIC SAFETY/EMERGENCY RESPONSE RIGHT TO KNOW  


[Prior to 9/24/86, Labor, Bureau of[530]]  
[Prior to 10/21/98, see 347-Ch 140]  


Document 2 of 10 
 
Source: 
Administrative Code/IOWA ADMINISTRATIVE CODE/LABOR SERVICES DIVISION[875]/CHAPTER 140 
PUBLIC SAFETY/EMERGENCY RESPONSE RIGHT TO KNOW/875-140.1(89B) Signs required and 
adoption by reference. The employer shall post signs which will comply with this rule. An employer need 
not comply with the sign posting requirements of subrule 140.1(2) if the building, structure, or location 
within t 


875-140.1(89B) Signs required and adoption by reference. The employer shall post signs which will 
comply with this rule. An employer need not comply with the sign posting requirements of subrule 140.1 
(2) if the building, structure, or location within the building or structure does not contain a significant 
amount of the hazardous chemical as defined in subrule 140.4 (1). The National Fire Protection 
Association's standard system for identifying fire hazards of chemicals based on NFPA standard 704-
1980 is adopted by reference.  


140.1(1)     Size. The signs shall be at least 7 1/2 inches on each side. The sign shall have four spaces 
each at least 3 3/4 inches on a side. Numbers and symbols within each of the four spaces shall be at least 
3 inches in height.  


140.1(2)     Location. If a building or structure has a floor space of 5000 square feet or less, an 
employer shall post signs on the outside of the building or structure identifying the type of each hazardous 
chemical contained in the building or structure. If the building has more than 5000 square feet, the 
employer shall post a sign at the place within the building where each hazardous chemical is permanently 
stored to identify the type of hazardous chemical. If the hazardous chemical is moved within the building, 
the employer shall also move the sign or post an additional sign at the location where the hazardous 
chemical is moved. This subrule applies to significant amounts of a hazardous chemical as defined in 
subrule 140.4 (1).  


140.1(3)     Categories. The signs shall identify hazards of a chemical in terms of three principal 
categories, namely, "health," "flammability," and "reactivity (instability)"; and indicate the order of 
severity numerically by five classifications ranging from four, indicating a severe hazard, to zero, 
indicating no special hazard. This information is to be presented by a spatial system of diagrams with 
"health" always being on the left; "flammability" at the top; and "reactivity (instability)" on the right. 
Color backgrounds and numbers are used for the three categories with blue representing "health" hazard, 
red representing "flammability," and yellow representing "reactivity (instability)." The fourth space shall 
be at the bottom and used to indicate unusual reactivity or other special hazard warnings in black and 
white colors.  


140.1(4)     Explosives exemption. Any building or structure, other than an explosives manufacturing 
building, approved for the storage of explosive materials shall have signs located so as to minimize the 
possibility that a bullet shot at the sign will hit the magazine.  
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Source: 
Administrative Code/IOWA ADMINISTRATIVE CODE/LABOR SERVICES DIVISION[875]/CHAPTER 140 
PUBLIC SAFETY/EMERGENCY RESPONSE RIGHT TO KNOW/875-140.2(89B) Employer variance 
applications. An employer may make application to the commissioner for less stringent sign posting 
requirements.  


875-140.2(89B) Employer variance applications. An employer may make application to the 
commissioner for less stringent sign posting requirements.  


140.2(1)     The employer shall make written application for a variance.  
140.2(2)     The employer shall have the burden of proof to show that compliance imposes an undue 


hardship on the employer and that the less stringent sign posting requirements as proposed by the 
employer offer substantially the same degree of notice and protection to emergency responders as if Iowa 
Code section 89B.14 were strictly applied.  


140.2(3)     Procedure. The employer application which shall be procedurally processed in the same 
manner as an application for exemption under 875-subrule 130.5 (5).  
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Source: 
Administrative Code/IOWA ADMINISTRATIVE CODE/LABOR SERVICES DIVISION[875]/CHAPTER 140 
PUBLIC SAFETY/EMERGENCY RESPONSE RIGHT TO KNOW/875-140.3(89B) Agreement between an 
employer and fire department. In instances where the posting of a sign for each hazardous chemical 
would be ambiguous, repetitive, or where space is limited by the physical characteristics of the structure, 
or in situ 


875-140.3(89B) Agreement between an employer and fire department. In instances where the posting 
of a sign for each hazardous chemical would be ambiguous, repetitive, or where space is limited by the 
physical characteristics of the structure, or in situations, such as in a building, structure, or location, where 
a wide variety of materials may be stored having varying degrees of hazards, the identifying symbol shall 
indicate the most severe degree of hazard in each category except when a high hazard rating would be 
misleading because of the presence of an insignificant quantity of the material requiring the rating.  


The employer may enter into a written agreement with the fire chief of the local fire department which 
provides for the posting of signs for the most hazardous chemical in each principal category as set forth in 
subrule 140.1 (2). The agreement is subject to the approval of the division pursuant to the procedure for a 
variance, as specified in rule 140.2 (89B). If the variance is approved, the employer shall post in the same 
location as the required posted signs a sign stating: "Signs not posted for all hazardous chemicals." The 
sign shall be in block letters at least 3 inches in height.  


Document 5 of 10 
 
Source: 
Administrative Code/IOWA ADMINISTRATIVE CODE/LABOR SERVICES DIVISION[875]/CHAPTER 140 
PUBLIC SAFETY/EMERGENCY RESPONSE RIGHT TO KNOW/875-140.4(89B) Significant amounts. 


875-140.4(89B) Significant amounts.  
140.4(1)     Definition. A "significant amount" means the amount of a hazardous chemical(s) meeting 


any of the following criteria:  
a.     Any amount of a hazardous chemical which is classified as follows:  
(1)     A U.S. Department of Transportation Class A or Division 1.1 or 1.2 explosive;  
(2)     A U.S. Department of Transportation Class B or Division 1.3 explosive;  
(3)     A U.S. Department of Transportation Class A poison, a Division 2.3 poison gas or a Division 6.1 


package group I inhalation hazard poison;  
(4)     Reserved;  
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(5)     A U.S. Department of Transportation flammable solid or Division 4.3 material with a "dangerous 
when wet" warning;  


(6)     A U.S. Department of Transportation yellow III label radioactive material;  
(7)     An NFPA 704-1980 health rating of greater than or equal to 3;  
(8)     An NFPA 704-1980 flammability rating of 4; or  
(9)     An NFPA 704-1980 reactivity rating of 4.  
b.     The aggregate amount of hazardous chemicals stored, placed, or used at the building, structure, or 


location is greater than or equal to 25 gallons of liquid or 250 pounds of nonliquid where the numerical 
rating of the hazardous chemical based on the NFPA 704-1980 system meeting any of the following 
criteria:  


(1)     Health rating of greater than or equal to 2;  
(2)     Flammability rating greater than or equal to 3; or  
(3)     Reactivity rating of greater than or equal to 2.  


If the hazardous chemical in both a liquid and nonliquid state, the aggregate amount measurement shall be 
made considering the combined poundage.  


140.4(2)     The requirements of this rule shall be superseded by other state or federal laws where those 
regulations are more restrictive.  
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Source: 
Administrative Code/IOWA ADMINISTRATIVE CODE/LABOR SERVICES DIVISION[875]/CHAPTER 140 
PUBLIC SAFETY/EMERGENCY RESPONSE RIGHT TO KNOW/875-140.5(89B) Information submitted 
to local fire department. The employer shall submit to the local fire department a list of hazardous 
chemicals which are consistently generated by, used by, stored at, or transported from the employer's 
facility. Th 


875-140.5(89B) Information submitted to local fire department. The employer shall submit to the 
local fire department a list of hazardous chemicals which are consistently generated by, used by, stored at, 
or transported from the employer's facility. The employer shall submit updated information as it becomes 
available to the employer. The employer shall submit information in sufficient specificity as defined in 
rule 875-110.2 (88,89B). This subrule shall not apply to hazardous chemicals which are not in significant 
amounts. The employer shall send the information by certified mail.  
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Source: 
Administrative Code/IOWA ADMINISTRATIVE CODE/LABOR SERVICES DIVISION[875]/CHAPTER 140 
PUBLIC SAFETY/EMERGENCY RESPONSE RIGHT TO KNOW/875-140.6(89B) Recommended 
communications. It is recommended that local fire departments and employers meet to collaborate on the 
types and amounts of hazardous chemicals as well as any unusual hazards which may be encountered 
by emergency response pers 


875-140.6(89B) Recommended communications. It is recommended that local fire departments and 
employers meet to collaborate on the types and amounts of hazardous chemicals as well as any unusual 
hazards which may be encountered by emergency response personnel.  
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Source: 
Administrative Code/IOWA ADMINISTRATIVE CODE/LABOR SERVICES DIVISION[875]/CHAPTER 140 
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PUBLIC SAFETY/EMERGENCY RESPONSE RIGHT TO KNOW/875-140.7(89B) Procedure for 
noncompliance. If an employer fails to comply with the requirements of this chapter, the fire chief in the 
jurisdiction of the employer may file a written complaint with the commissioner.  


875-140.7(89B) Procedure for noncompliance. If an employer fails to comply with the requirements of 
this chapter, the fire chief in the jurisdiction of the employer may file a written complaint with the 
commissioner.  
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Source: 
Administrative Code/IOWA ADMINISTRATIVE CODE/LABOR SERVICES DIVISION[875]/CHAPTER 140 
PUBLIC SAFETY/EMERGENCY RESPONSE RIGHT TO KNOW/875-140.8(89B) Notice of 
noncompliance. The commissioner may rely on the information provided by the fire chief and immediately 
issue a notice of noncompliance to the employer.  


875-140.8(89B) Notice of noncompliance. The commissioner may rely on the information provided by 
the fire chief and immediately issue a notice of noncompliance to the employer.  


140.8(1)     Opportunity for hearing. The notice of noncompliance shall be sent by certified mail and 
shall set forth that the employer may have an opportunity to be heard, upon demand by the employer. In 
the event the employer demands a hearing, the commissioner may conduct an investigation or an 
inspection pursuant to 875-Chapter 3 .  


140.8(2)     In the event the employer does not demand a hearing within 30 days of the receipt of notice 
of noncompliance, the commissioner shall, without further notice, issue an order for compliance which 
shall be a final agency action pursuant to Iowa Code chapter 17A .  


140.8(3)     In the event the issue of noncompliance comes for hearing before the commissioner, the 
commissioner may, at the conclusion of the hearing, issue an order for compliance which shall be a final 
agency action pursuant to Iowa Code chapter 17A or dismiss the complaint. Any hearing shall be 
conducted pursuant to the rules contained in 875-Chapter 300 .  
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Source: 
Administrative Code/IOWA ADMINISTRATIVE CODE/LABOR SERVICES DIVISION[875]/CHAPTER 140 
PUBLIC SAFETY/EMERGENCY RESPONSE RIGHT TO KNOW/875-140.9(30,89B) Relationship to 
Emergency Planning and Community Right-to-know Act. The requirements of this chapter are in addition 
to those of the Iowa emergency response commission at 605-104.3(30). Information and forms required 
to be submitted p 


875-140.9(30,89B) Relationship to Emergency Planning and Community Right-to-know Act. The 
requirements of this chapter are in addition to those of the Iowa emergency response commission at 605-
104.3 (30). Information and forms required to be submitted pursuant to Sections 311 and 312 of the 
Emergency Planning and Community Right-to-know Act, 42 U.S.C. 11021 and 11022, shall be sent to the 
Emergency Response Commission, Division of Labor, 1000 East Grand Avenue, Des Moines, Iowa 
50319. The federal Tier Two Form is a mandatory reporting form under Section 312 (42 U.S.C. 11022) 
and is to be submitted annually by March 1 for the inventory of chemicals from the previous year.  


These rules are intended to implement Iowa Code section 30.7 and chapter 89B .  
[Filed 3/21/86, Notice 12/18/85-published 4/9/86, effective 11/1/86]  


[Filed emergency 9/5/86-published 9/24/86, effective 9/24/86]*  
[Filed emergency 4/17/87-published 5/6/87, effective 4/17/87]  


[Filed 5/27/88, Notice 9/9/87-published 6/15/88, effective 8/15/88]  
[Filed 7/8/88, Notice 5/18/88-published 7/27/88, effective 9/1/88]  


[Filed 8/30/88, Notice 5/18/88-published 9/21/88, effective 11/1/88]  
[Filed 10/25/91, Notice 8/7/91-published 11/13/91, effective 1/1/92]  
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[Filed 11/25/92, Notice 10/8/92-published 12/23/92, effective 1/27/93]  
CHAPTERS 141 to 149  


Reserved  
 
 


*Two ARCs  


© Iowa Legislature  
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WHY IS THIS IMPORTANT? 


 
Mercury (Hg) is a heavy, silver-white odorless 
metal which is liquid at room temperature.  
Mercury is found in significant amounts in 
thermometers, manometers, and barometers 
and other equipment commonly used at Iowa 
State University and Ames Laboratory. 
 
The health effects of mercury exposure can 
be significant.  Inhalation of vapors is the 
primary cause of toxicity due to it being 
readily absorbed in the lungs.  Exposure to 
mercury vapors may cause: 
 
• central nervous system effects (tremors) 
• lung damage 
• nausea, vomiting, diarrhea 
• increased blood pressure or heart rate 
• skin rashes and eye irritation 
 
Mercury can combine with other elements to 
form toxic inorganic and organic mercury 
compounds that can seriously affect the 
nervous system, kidneys, and developing 
fetus. 
 
In addition to human health effects, mercury 
presents a persistent threat to the 
environment. It has been targeted by the U.S. 
Environmental Protection Agency (EPA) as 
one of the top Persistent Bioaccumulative 
Toxic (PBT) chemicals to be reduced on a 
global level. 
 
We need your help to work safely with 
mercury and protect the environment.     
 
Here are some general recommendations for 
working with mercury: 
 


 
Elimination & Substitution 


 
 Substitute mercury-containing 


thermometers with alcohol based 
thermometers or electronic 
temperature sensors. 


 
 Substitute mercury-filled manometers 


with phthalate or other suitable liquid. 
 


 Replace mercury-filled bubblers with 
alternative devices such as check 


valves or non-mercury 
bubblers (i.e. mineral oil bubblers). 


 
 Replace mercury diffusion pumps with 


oil-filled pumps. 
 
Handling & Storage 
 


 Use enclosed systems that isolate 
mercury processes. 


  
 Use secondary containers to prevent 


release of mercury on floors, lab 
benches and hoods. 


 
 Ventilate areas where mercury or 


mercury compounds are used.  Use 
chemical hoods for processes with 
potential to release mercury vapors. 


 
 Contact safety personnel for mercury 


vapor monitoring in your laboratory. 
 


 Contact the safety office for assistance 
with cleaning up mercury spills.  Safety 
personnel use a dedicated vacuum 


fitted with a High Efficiency Particulate 
Air (HEPA) filter. 


 
Personal Protection 
 


 Eye Protection: Wear approved 
safety goggles or glasses with side 
shields. 


 
 Gloves:  Nitrile or neoprene work for 


many of these chemicals; dimethyl 
mercury will quickly permeate latex 
gloves. 


 
 Clothing:  Wear lab coat. 


 
 Ventilation:  For processes with 


potential to release vapor, use a hood 
with at least 100 fpm face velocity and 
work with sash at the approved height. 


 
Disposal 
 


 Collect mercury in metallic form when 
possible (metallic mercury is easily 
reclaimed). 


 
 Do not use zinc or sulfur powder or 


commercial mercury spill kits. Contact 
safety personnel to assistance with 
spill clean up. 


 
 Collect mercury and mercury 


contaminated items in a secure 
container or plastic bag. 
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Additional Information 
Research activities at Iowa State University 
involving hazardous chemicals must adhere 
to the safety requirements defined in the ISU 
Chemical Hygiene Plan.   
 
All research activities at Ames Laboratory 
require approval by the Safety Review 
Committee.   
 
If you are unclear regarding any of these 
requirements, please contact your supervisor 
or an EH&S or ESH&A staff member: 
 


ISU Environmental Health & Safety: 294-5359 
 


Ames Laboratory Environment, Safety, Health & 
Assurance:  294-2153 


 
References 
 
Safety & Health Bulletin, “Safe 
Management of Mercury (Hg), DOE/EH-
0697, Assistant Secretary of ES&H, U.S. 
Department of Energy, Washington, DC, June 
2005 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
DISCLAIMER:  This information is not 
intended to replace the Material Safety Data 
Sheet (MSDS).  Always have a current, 
vendor-specific, hard-copy MSDS in your lab 
for each chemical and be familiar with the 
information it contains.  
 


 
Safe 


Management of 
Mercury 


 
 


Mercury can have deleterious 
effects on both human health and 


the environment. 
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 Independent Walk-Through Procedure 
 
 
This procedure provides a description of the Independent Walk-Through program of the Ames 
Laboratory, as required by the Ames Laboratory Environment, Safety, Health & Assurance 
Program Manual, Section 10, Assessments. 
 
Comments and questions regarding this procedure should be directed to the contact person listed 
below: 
 
 Name:  Shawn A. Nelson 
   Industrial Safety Specialist 
 Address: G40 TASF 
 Phone:   294-9769  
 
 
                                                                                                                          
 
Sign-off Record: 
 
 
Reviewed by: _____________________________  Date: ___________ 
 Manager: Environment, Safety, Health and Assurance  
 
 
Approved by: _____________________________  Date: ___________ 
 Deputy Director 
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1.0 Revision/Review Log 
 
This document will be reviewed once every three (3) years as a minimum. 
 
Revision Effective Contact Pages Description of Revision 
Number Date Person Affected                                           
0 2/15/95 T. Wessels All Original Document 
1 5/01/99 S. Nelson All Review and Revision 
2 11/01/01 S. Nelson All G:\DOC&RECS\DCP\Revision Descriptions\Plan 


102_021 rev2  Independent Walk-Through.doc 
3 6-1-04 S. Nelson 1,3,4,5 G:\DOC&RECS\DCP\Revision Descriptions\Procedure 


102_021 rev3  Independent Walk-Through.doc 


4 12-1-05 S. Nelson 3 G:\DOC&RECS\DCP\Revision Descriptions\Procedure 
102_021 rev4  Independent Walk-Through.doc 


5 11-30-06 S. Nelson 2 & 4 G:\DOC&RECS\DCP\Revision Descriptions\Procedure 
102_021 rev5  Independent Walk-Through.doc  


 
2.0 Purpose and Scope 
 
The Laboratory's policy for Independent Walk-Throughs is documented in Section 10 of the Ames 
Laboratory Environment, Safety, Health and Assurance Program Manual.  The walk-through 
program is an integral part of Integrated Safety Management (ISM) in which Department/Programs 
are evaluated.  A walk-through is a planned tour of a Department/Program or area on a routine, 
scheduled basis, with a specific focus applicable to that Department/Program.  The Laboratory's 
Independent Walk-Through program is designed to provide a mechanism for personal observation 
and evaluation of the Laboratory's facilities by management and specialists.  It is a look at specific 
attributes of a facility against requirements promulgated by the Laboratory, DOE, and other 
governmental organizations.  Environmental protection, safety, health, quality and implementation 
of policy are issues explored.  The walk-through process is not intended to produce administrative 
burden or place unrealistic expectations on managers.  However, deficiencies noted will be 
recorded, analyzed, tracked, and resolved.   
 
3.0 Prerequisite Actions and Requirements 
 
The members of the walk-through team have an understanding of the special requirements and 
policies they will be assessing against.  Also, the walk-through team will have an understanding of 
this Independent Walk-Through procedure and receive orientation to effectively conduct their 
assigned walk-through functions. 
 
4.0 Performance 
 
4.1 Prior Notification 
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The Industrial Safety Specialist shall schedule the Independent Walk-Throughs.  The Program 
Director/Department Manager shall be notified in writing two weeks prior to the performance of the 
walk-through.  Notification shall include a general definition of the scope of the walk-through and a 
brief description of the walk-through process.  Once the schedule has been confirmed, Group 
Leaders and Principal Investigators will be notified by the Industrial Safety Specialist. 
 
4.2 Walk-Through Team Members and Specialties 
The Independent Walk-Through Team will consist of (dependent on type of activities reviewed 
within program): 


• Executive Council Member (upper management representative) 
• Fire Safety Specialist 
• Industrial Safety Specialist (the team coordinator) 
• Engineering Services Group as an electrical safety inspector 
• Industrial Hygienist 
• Environmental Specialist 
• Health Physicist 
• A member of the Purchasing and Property Services Office as a property management 


specialist (bi-annually). 
 
The Independent Walk-Through Program (Procedure 10200.021) is utilized to facilitate the 
observation of activities and facilities by the ESH&A office.  The participation of ESH&A Office 
members in this program is detailed in the following table.   
 
 
Program/Department 


Industrial 
Safety 


Industrial 
Hygiene 


Health 
Physics 


Environmental 
Protection 


Fire 
Protection 


Facilities Services X  X X X 
Engineering Services X   X X 
ESH&A X     X 
Materials Chemistry & 
Biomolecular Materials 


X X X X X 


Materials and Engineering 
Services 


X X X X X 


Applied Mathematics & 
Computational Sciences 


X     X 


Administrative Services and 
New Initiatives 


X   X X 


Chemical and Biological 
Sciences 


X X X X X 


Condensed Matter Physics X X X  X X 
Purchasing & Property Services X   X X 
Environmental and Protection 
Sciences 


X X X X X 


Other TASF Offices X     X 
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4.3 Walk-Through Observation Process 
The walk-through observation process will be conducted according to the following guidelines. 


4.3.1 Pre Walk-Through Process 
• Managers, supervisors, safety coordinators are briefed by the Walk-Through Team of 


what will be evaluated and any potential emphasis that may be assessed according to 
new regulations (DOE, OSHA, EPA, etc.). 


• Observers will attempt to establish rapport and trust when they ask employees and 
supervisors for assistance in identifying weaknesses and strengths. 


 
4.3.2 Walk-Through Process 


• When recording notes, observers will tell representatives what they have observed and 
are writing for report purposes. 


• If observers do not understand the facility's condition they should ask a supervisor or 
employee for a briefing of the present condition of the facility. 


• Observers should move steadily through the facility.  If conditions warrant, they will 
announce that they need to return for a more in-depth appraisal of the facility. 


• Of the scheduled time, observers will allow about fifty percent for looking at their 
intended target, about twenty five percent for wandering around and asking general 
questions about the facility, and about twenty five percent for a post observation walk-
through conference. 


• Observers will record conditions as concerns or noteworthy practices, on the Walk-
Through. 


 
4.3.3 Post Walk-Through Process 


• Concerns and noteworthy practices will be submitted to the Industrial Safety Specialist 
for the final report generated by a computer tracking system (CA5 Tracking). 


 
  
4.4 Post Walk-Through Conference 
The conditions noted during the walk-through will be reviewed with the Program 
Director/Department Manager, Safety Coordinator, and other interested members of the 
Program/Department at the end of the walk-through or at a mutually agreed upon time.  This 
conference will provide an opportunity to discuss appropriate corrective actions. 
 
4.5 Walk-Through Report 


 
4.5.1 The written walk-through report shall be prepared within two weeks and sent to: 


 
• Principal Investigator (PI’s) 
• Group/Section Leaders 
• Safety Coordinator  
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• Division Director  
• Facilities Services Manager 
• ESH&A Manager 
• Walk-through Team Members 
• DOE-Chicago Facility Representative 
• Safety Review Committee.   


 
4.5.2 The report shall include: 


• Identification of the individual(s) who conducted the walk-through 
• A listing of areas reviewed 
• A record of the environment, safety, health and assurance conditions observed 


including their respective QA ratings.   
• Planned corrective actions. 


 
4.5.3 Concerns are categorized by the 24 listings as follow for Lab wide trend analysis.  


 
1. Administrative Controls include program specific rules/guidelines such as visitors being escorted. 
2. Compressed Gases include compressed air, gases in cylinders and cryogenic liquid cylinders. 
3. Confined Spaces include aspects such as inventory, labeling, training, entry procedures, etc. 
4. Electrical Safety includes all issues of voltages greater than 50 volts, enclosures, grounding, etc. 
5. Emergency Planning includes issues such as signage for eyewashes/showers, first aid kits, 


emergency phone cards posted on doors, etc. 
6. Environmental includes issues such as waste minimization, hazardous waste, air emissions, etc. 
7. Fire Safety includes direct fire hazards, fire safety equipment, etc. 
8. General Safety includes issues such as housekeeping, broken chairs, tripping hazards, etc. 
9. Hoisting and Rigging includes issues associated with hoists and rigging equipment, training, etc. 
10. Hazard Communication includes chemical labeling, Material Safety Data Sheets, etc. 
11. Industrial Hygiene includes laboratory practices, labeling, chemical storage, etc. 
12. Infrastructure includes broken handrails, loose brick, chipped stair nosings, etc. 
13. Ladder Safety includes delinquent annual inspections, broken ladders, improper use, etc. 
14. Laser Safety includes proper eye protection, proper use of interlocks, training, etc. 
15. Lockout/Tagout includes standardization of equipment, training, procedures, etc. 
16. Life Safety Code includes aisle width requirements, emergency lighting, exit signs, egress patterns, 


etc. 
17. Machine Guarding includes wood working equipment and all equipment which has an exposure to 


belts and pulleys, gears and sprockets, shafts, pinch points, etc. 
18. Personal Protective Equipment includes eye, hand, foot, skin, head protection that cannot be 


administratively controlled or engineered out. 
19. Plumbing includes leaks in water lines, filter, etc. 
20. Procedural includes specific procedures, policies, etc. 
21. Property Management includes issues of excess, unused or under utilized equipment or materials. 
22. Radiation Protection includes all ionizing or non-ionizing radiation issues, PAAA Compliance. 
23. Respiratory Protection includes issues relating to respiratory used such as storage, training, fit 


testing, and also applies to paper disposable dust masks. 
24. Training includes any issues related to environment, health and safety training issues. 
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5.0 Post Performance Activity 
 
5.1 Closeout of Walk-Through Observations 
Observations are assigned Quality Assurance (QA) Ratings primarily based upon consequence and 
risk potential. 
 
QA – Low QA – Moderate QA – High 
Condition probably would not affect 
safety or health; would not affect the 
environment or programmatic goals; 
and does not violate a regulation or 
Laboratory policy. 


Condition could cause 
minor injury or has 
potential for minor 
environmental or 
programmatic impact. 


Condition could cause severe 
injury or illness or has 
potential for major 
environmental or 
programmatic impact. 


  
It is the responsibility of the Program/Department to perform the actions necessary to closeout the 
concerns identified during the walk-through according to the requirements for the QA rating 
assigned to the observation.  This includes writing Service Order Requests for Facilities Services 
Group, Engineering Services Group, ISU Facilities, etc. to perform maintenance/service.  The 
following is the time schedule for closing out the QA discrepancies: 
 
• High QA Rating – Close out by the end of the first full workday after the concerns are 


identified. 
• Moderate QA Rating – Close out within 60 days of report date or develop a formal Ames Lab 


Action Plan for close out which must be approved. 
• Low QA Rating – Close out as soon a possible, as resources are available. 
 
The appropriate walk-through team member will verify closeout of all High QA Concerns. 
 
5.2 Lessons Learned 
Lessons Learned Reports will be prepared for feedback and continuous improvement as a result of 
observations identified during the walk-through process.  The Lessons Learned are distributed 
electronically by Environment, Safety, Health and Assurance (ESH&A) to all levels. 
 
5.3 Annual Trend Analysis of ESH&A Concerns 
Statistics are generated annually by the Industrial Safety Specialist based on the Independent Walk-
Through observations according to the procedure for Trend Analysis (10200.041).  This information 
will be communicated to the Executive Council through an annual report. 
 
5.4 Disposition of Records 
Walk-Through records will be maintained by Environment, Safety, Health and Assurance 
(ESH&A) in accordance with the requirements of the General Records Schedule. 
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6.0 Additional Information 
 
6.1 Ames Laboratory Environment, Safety, Health and Assurance Program Manual, see Section 10. 












 
All research activities at Ames Laboratory 
require approval by the Safety Review 
Committee.  The procedure used for this 
approval is READINESS REVIEW.  Make 
sure the activity you are working on has 
been approved via the Readiness Review 
procedure and that you are authorized to be 
performing work.  Ask your supervisor. 
 
Work with hydrofluoric acid requires special 
care.  The Iowa State University Chemical 
Hygiene Plan has prescriptive requirements 
for work with chemicals. 
 
Health Hazards of HF 
 


 Fluoride ions readily penetrate skin 
and tissue which may destroy 
subcutaneous tissue. 


 
 Exposure to the vapors will cause 


respiratory damage. 
 


 HF burns take a long time to heal 
and results in significant scarring. 


 
 Absorbent clothing can hold HF in 


contact with skin for extended 
periods of time.  Wear the proper 
protective clothing. 


 
Storage/Disposal 
 


 Store in an HF-resistant container in 
a cool, dry location. 


 
 Hydrofluoric acid is a RCRA listed 


waste in addition to being a 
characteristic corrosive waste.  
Contact ESH&A at 4-2153 for 
appropriate waste disposal 
procedures. 


 
Personal Protection 
 


 Eye protection:  Transparent face 
shield.  Acid-resistant plastic splash 
goggles (glass will become etched). 


 
 Gloves:  Neoprene or rubber with 


long gauntlets. 
 


 Ventilation:  Use in a hood with at 
least 100 fpm face velocity. 


 
 Respirator: Use a NIOSH-approved 


respirator with an acid mist cartridge.  
Consult with ESH&A for appropriate 
equipment. 


 
 Clothing:  Rubber apron and rubber 


sleeve guards.  Rubber boots are 
recommended due to the corrosive 
nature of HF to leather. 


 
Handling Precautions 
 
 


 HF is corrosive.  Take all necessary 
precautions to prevent corrosion of 
equipment. 


 
 All HF work should be done in a 


hood. 
 


 All equipment that comes in contact 
with HF should be thoroughly 
washed with water immediately after 
use. 


 
 Hydrofluoric acid should NEVER be 


used in glass containers. 
 


 Contact with metals may cause the 
release of hydrogen gas which is a 
fire or explosion hazard. 


 
First Aid 


 
 HF burns are SEVERE and often 


not immediately noticed.   
 


 First wash affected area with large 
amounts of water and treat with 
calcium gluconate gel.  (Water will 
not penetrate as well as hydrofluoric 
acid). 


 
 Contact Occupational Medicine, 


G11 TASF, for immediate follow 
up treatment of HF burns. 


 
Spill Remediation 
 


 Small hydrofluoric acid spills should 
be neutralized with soda ash and 
washed with large amounts of water. 


 
 Large spills of HF should also be 


neutralized with soda ash.  An inert 
absorbent can be used to soak up 
the spilled material.  The collected 
waste must be treated as hazardous 
waste. 


 
 Equipment that has come in contact 


with HF should be neutralized with 
soda ash and rinsed with large 
amounts of water. 


 
 Contact ESH&A at 4-2153 for 


assistance in spill remediation. 
 


 Notify your supervisor of any spill 
that has occurred. 
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Physical Properties 
 
CAS # ---------------------------- 7664-39-3 
Formula: ----------------------------------- HF 
Synonyms: ---------------  Fluohydric Acid 
Molecular Weight: -------------------  20.01 
Solubility: --------------- Miscible in Water 
Density: ------------------------- 48%, 1.150 
Odor Threshold:  -------------  0.04 ppm. 
Boiling Point: ----------------- 48%, 108°C 
Appearance:  
Colorless, Fuming Liquid 
 
Regulatory Information 
 
RCRA: ---------------------------------- U134 
 
Shipping Description:  
Hydrofluoric Acid Corrosive, Poison, 8, 
UN1790 
 
OSHA PEL: --------------------------- 3 ppm 
 
 
 
 
 
 
 


NOTE: This information is not 
intended to replace the Material 
Safety Data Sheet (MSDS).  Always 
have a current, vendor-specific, hard-
copy MSDS in your lab for each 
chemical. 
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Hydrofluoric Acid users at Ames 
Laboratory are required to complete  


“Hydrofluoric Acid Training”  (AL134) 
prior to working with HF 
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Comments and questions regarding this section may be directed to the person listed below: 
 


Tom Wessels, ESH&A Manager 
G40 TASF 
294-2153 


 
NOTE:  This Section’s Sign-Off Record is maintained in the ESH&A Office, G40 TASF. 
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1.0 INTRODUCTION 
 
1.1 DIRECTOR’S STATEMENT 


 
Ames Laboratory Integrated Safety Management System 


Policy Statement 
(Policy 10200.010, Revision 1) 


 
Ames Laboratory has a strong commitment to the safety and health of each Laboratory 


employee. The Laboratory is equally committed to preventing accidental loss of 


resources and assets and protecting the general public and the environment, through 


pollution prevention, property loss, or damage to the environment.  Therefore, it is our 


goal to eliminate foreseeable hazards and maintain a safe and healthful workplace 


through continual improvement.  In addition, complying with applicable Laboratory 


Contract requirements, Department of Energy Orders, and regulatory standards is a 


prerequisite for conducting Laboratory business and the responsibility of each employee. 


 


In order to accomplish these goals, the Laboratory has incorporated the principles of 


Integrated Safety Management (ISM) and the practices of an Environmental Management 


System (EMS) into an Integrated Safety Management System (ISMS).  Our Integrated 


Safety Management System provides mechanisms to ensure that we incorporate safety 


and environmental management into all aspects of our work, from planning to 


completion.   


 


Each employee must participate through compliance with the Laboratory’s ES&H 


requirements.  Each level of line management has the responsibility to consider the 


impacts of their activities on the environment and workplace, and to support the 


performance and continuous improvement of effective safety and environmental 


practices, such as pollution prevention.   This “team” effort is necessary to achieve a safe 


and productive research laboratory.   
 
 
Dr. T.J. Barton, Director 
Ames Laboratory 
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1.2  ENVIRONMENT, SAFETY, HEALTH & ASSURANCE PROGRAM MANUAL 
 
The Environment, Safety, Health & Assurance (ESH&A) Program Manual incorporates the 
requirements of environmental, safety and health standards referenced in the Ames Laboratory 
contract with the requirements for quality assurance and training.  The ESH&A Program Manual 
serves as the Laboratory’s “Safety Manual” .  Major topical divisions of this manual are referred 
to as Sections.  This manual is divided into ten sections. 


 
1.0 INTRODUCTION:  The Introduction includes a statement by the Director, the 
organizational design of the manual, an explanation of Integrated Safety Management 
System (ISMS) and Worker Safety and Health Program, a description of the Laboratory’s 
Safety Coordinator and Representative Program, an overview of the Safety Review 
Committee and Readiness Reviews, and information regarding the Reporting of Events. 
 
2.0 QUALITY ASSURANCE:  The Quality Assurance Program establishes an effective 
management system by ensuring that senior management provides planning, 
organization, direction, control, and support to achieve DOE objectives and minimize 
environment, safety, and health risks and impacts.  Systems are continually reviewed and 
enhanced in the areas of Management, Training, Quality Improvement, Documents, & 
Records, Work Processes, Design, Procurement, Inspection & Acceptance Testing and 
Assessments. 


 
3.0 TRAINING PROGRAM:  The Training Program provides employees with the 
training necessary for the safe and productive completion of their work responsibilities.  
A primary emphasis is placed on the fulfillment of Environment, Safety, and Health 
(ES&H) training requirements. The Training Program focuses on the following core 
activities: Needs Assessment Program; Institutional Training Modules (General 
Employee Training; Visitor Training; Emergency Awareness Training, etc); Job 
(Activity) Specific Training; module development; training record keeping; training 
coordination and performance reporting. 


 
4.0 INDUSTRIAL HYGIENE (IH) PROGRAM:  The Industrial Hygiene program 
describes the components of the Laboratory’s Industrial Hygiene Program and includes 
hazard communication, chemical hygiene, respiratory protection, bloodborne pathogens, 
non-ionizing radiation including lasers, asbestos, lead and ergonomics. 


 
5.0 INDUSTRIAL/GENERAL SAFETY PROGRAM:  The Industrial/General Safety 
Program Section includes regulatory requirements for both industrial and general 
applications relating to specific activities such as Walking and Working Surfaces, 
Personal Protective Equipment, Machine Guarding, Scaffolding, Confined Space Entry, 
Lockout/Tagout, etc.   These requirements are primarily derived from 29 CFR 1910 
(General Industry) and 29 CFR 1926 (Construction Standards).   
 
6.0 ENVIRONMENTAL PROTECTION PROGRAM:  This program encompasses 
the general overriding environmental protection requirements that apply at Ames 
Laboratory.  It refers to specific policies and procedures for protecting all environmental 
media.   
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7.0 RADIOLOGICAL PROTECTION PROGRAM:  The Radiological Protection 
Program is designed to promote the safe use, handling, storage, receipt, shipping, 
transferring, and disposal of radioactive materials, and the safe use of analytical x-ray 
systems.  The program is based on standards which have been developed for the safe use 
of ionizing radiation. 
 
8.0 FIRE PROTECTION PROGRAM:  The Fire Protection Program provides an 
overview of fire safety concerns and procedures to be used at the Laboratory.  Hot work 
(torches, etc.), flammable chemical storage, and employee response to fire situations are 
discussed. 


 
9.0 EMERGENCY PREPAREDNESS AND SITE SECURITY: The Emergency 
Preparedness and Site Security Program provide descriptions of the employee responses 
to emergency situations, severe weather, fire alarms, and security incidents. 


 
10.0 ASSESSMENT PROGRAM: Assessment Program describes the Laboratory 
efforts to identify and correct deficiencies through a broad scope program.  Elements 
include employee observations, manager observations and independent walk-throughs.  


 
Where necessary, the major topical divisions are organized into sub-sections.  Sub-sections are 
organized under the following general headings.  
 


x.x. “SUB-SECTION HEADING” 
 


APPLICABILITY STATEMENT  
A brief statement designed to assist the user in determining the 
applicability of the sub-section to assigned work responsibilities. 
 


x.x.1 REFERENCES 
A listing of standards and local documents applicable to the topic. 
  


x.x.2 BACKGROUND 
A statement addressing the scope, historical practices, and/or source of the 
requirements related to the topic of the subsection. 
 


x.x.3 PROGRAM INFORMATION 
Information regarding the requirements related to the sub-topic area.  
 


x.x.4 TRAINING 
A list of related training modules. 
 


x.x.5 PERFORMANCE CHECKLISTS 
Brief statements of specific responsibilities for various levels of line 
management and Safety Coordinators and Representatives. 
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1.3 INTEGRATED SAFETY MANAGEMENT SYSTEM (ISMS) AND WORKER 
SAFETY AND HEALTH PROGRAM 


 
Applicability Statement:  This section applies to all employees. This section also applies to the 


Environment, Safety, Health & Assurance (ESH&A) office, which is 
charged with administering the Laboratory’s Integrated Safety 
Management System and the Worker Safety and Health Program. 


 
1.3.1 REFERENCES 
 
Ames Laboratory Contract No DE-AC02-07CH11358 
Ames Laboratory Contract, Clause I.101, DEAR 970.5223-1 Integration of Environment, Safety 


and Health into Work Planning and Execution (DEC 2000) 
DOE P 450.4, Safety Management System Policy 
DOE P 450.7, Department of Energy Environment, Safety and Health (ES&H) Goals 
10 CFR Part 851 Worker Safety and Health Program 
Policy 10200.010 Integrated Safety Management Policy 
Plan 10200.016 Integrated Safety Management System (ISMS) and Worker Safety and Health 


Program Description 
Manual 10200.002 ESH&A Program Manual, Section 2 – Quality Assurance Program 
 
1.3.2 BACKGROUND 
 
The Laboratory’s Integrated Safety Management System is required by Clause I.101 of the Ames 
Laboratory Contract (DEAR 970.5223-1 Integration of Environment, Safety and Health into 
Work Planning and Execution (DEC 2000)).  The Laboratory’s safety programs, policies, 
procedures, and practices are the mechanisms through which the Laboratory’s Integrated Safety 
Management System is implemented.  These mechanisms ensure that safety considerations are 
integrated into all aspects of the Laboratory’s work, from planning to completion.   
 
Ames Laboratory is required to prepare a written worker safety and health program by 10 CFR 
Part 851 Worker Safety and Health Program.  The program must describe how the requirements 
of the Rule are integrated with other related site-specific worker protection activities and with 
their Integrated Safety Management System (ISMS).  Ames Laboratory has implemented a 
comprehensive and effective ISMS which is also integrated with the requirements of the Rule.  
The Laboratory performed a compliance analysis of the requirements of the Rule versus the 
Laboratory’s existing processes.  Identified gaps have been addressed and the essential program 
elements are documented.   
 
1.3.3 PROGRAM INFORMATION 
 
1.3.3.1 ISMS OBJECTIVE AND DOCUMENTATION 
 
Ames Laboratory integrates safety into management and work practices at all levels so that its 
mission is accomplished while protecting workers, the public, and the environment.  This 
objective is fulfilled through a system of programs, policies, procedures and practices based on 
the Guiding Principles of Integrated Safety Management (ISM) and the Laboratory’s Quality 
Assurance Program as detailed in Section 2 of this Manual and in Plan 10200.026 Quality 
Assurance Program Plan.   The ISM Guiding Principles are:  Line Management Responsibility 
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for Safety, Clear Roles and Responsibilities, Competence Commensurate with Responsibilities, 
Balanced Priorities, Identification of Safety Standards and Requirements, Hazard Controls 
Tailored to Work Being Performed, Operations Authorization.  Ames Laboratory work activities 
that can potentially affect workers, the public or the environment are defined, analyzed, 
developed, performed and reviewed according to the Laboratory’s ES&H programs and 
practices.  These work activities are subject to the Core Functions of Integrated Safety 
Management with the degree of rigor appropriate to address the type of work activity and 
hazards involved.  The ISM Core Functions are:  (1) Define the Scope of Work, (2) Analyze the 
Hazards, (3) Develop and Implement Hazard Controls, (4) Perform Work within Controls, (5) 
Provide Feedback and Continuous Improvement. 
 
Ames Laboratory has developed the Integrated Safety Management System (ISMS) and Worker 
Safety and Health Program Description (Plan 10200.016) to document its compliance approach 
to fulfilling the requirements of DOE‘s Policy 450.4 Safety Management System Policy, 
Executive Order 13148, Greening the Government Through Leadership in Environmental 
Management, and 10 CFR 851, Worker Safety and Health Program.  Plan 10200.016 is available 
on the Ames Laboratory internal website.  The Laboratory’s programs, policies, procedures, and 
practices are the mechanisms through which the ISM Core Functions are implemented.  These 
mechanisms assure compliance with standards described in the Ames Laboratory Contract.  The 
Laboratory’s programs, policies, procedures and practices also define responsibilities and 
provide implementation guidance according to and sufficient with the hazards associated with 
the work activity being performed. 
 
1.3.3.2 EMPLOYEE INVOLVEMENT 
 
Ames Laboratory and Iowa State University recognize that a successful environment, safety, and 
health (ES&H) program is only possible when every employee in the organization is fully 
empowered to be a participant.  The Laboratory's Integrated Management System is founded on 
the fundamental principles that line management is directly responsible for the protection of the 
public, the workers, and the environment, and safety and protection of the environment are fully 
integrated into research and support activities.  These principles are critical to Ames Laboratory 
achieving its mission as a DOE national laboratory.  Employees are not only encouraged to 
participate in the ES&H program, but it is part of their job responsibilities.  Employee 
responsibilities include being mindful of work conditions that may impact safety, assisting each 
other in preventing unsafe acts or behaviors, and reporting unsafe work conditions to their 
supervisor or the Environment, Safety, Health and Assurance (ESH&A) office.  Information 
regarding employee responsibilities related to specific ES&H subject areas is detailed in the 
ESH&A Program Manual (Manual 10200.002), and employees are responsible for reading and 
understanding pertinent sections of the program manual.  Employee participation in safety 
activities, such as reading safety and operational documents, attending training, and conducting 
workplace observations is a fundamental part of their job responsibilities, and it is the policy of 
Ames Laboratory that all employees shall be allowed to conduct such activities on official time. 
 
1.3.3.3 ROLES AND RESPONSIBILITIES 
 
The following comments detail the roles, responsibilities, and expectations of Ames Laboratory 
in support of effective and efficient fulfillment of the Ames Laboratory Integrated Safety 
Management System Policy Statement (Policy 10200.010).   
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Laboratory Director and Deputy Director: The Laboratory Director is ultimately responsible for 
assurance that a safe and healthful workplace is provided for employees, to protect the 
environment and the public, to minimize or eliminate hazards to government property, and to 
comply with applicable ES&H regulations.  The Director has delegated ES&H responsibilities to 
the line organization through Program Directors and Department Managers and, in turn, to 
Group / Section Leaders.  The Director also has assigned staff, policy, and advisory functions 
related to ES&H to the Environment, Safety, Health and Assurance (ESH&A) office. 
 
Program Directors / Department Managers: Program Directors / Department Managers have 
responsibility for assuring the implementation of program / department ES&H processes under 
their authority.  Program Directors / Department Managers shall assure that Group / Section 
Leaders implement, maintain, and document the ES&H program within each group.  Program 
Directors / Department Managers are responsible for appointing a Safety Coordinator.  The 
Safety Coordinator serves as a liaison between the program and ESH&A and also serves as a 
resource for ES&H information to departmental personnel. 
 
Group / Section Leaders: Group / Section Leaders function as first line managers responsible for 
day-to-day operational oversight of safety in their areas.  Group / Section Leaders are responsible 
for implementing the programs described in the ESH&A Program Manual (Manual 10200.002) 
by defining which sections apply to their activities by reading the “Applicability Statements”, 
understanding and implementing the “Program Information”, completing the appropriate 
“Training” and completing the tasks listed in the “Performance Checklist”.  Group Leaders 
receive training on their roles and responsibilities via the training module, Ames Laboratory 
Group Leader Training (AL-198).  Group / Section Leaders shall ensure that all employees are 
properly trained in accordance with the provisions of each subject area and have supporting 
training documentation that is retained for five years after employment.  Group / Section Leaders 
may designate a Safety Representative to assist with ES&H program implementation. 
 
Employees: Employees are responsible for: 1) following established standard operating 
procedures when performing their work; 2) completing group / activity-specific training by their 
supervisor or his / her designee prior to conducting any work at Ames Laboratory; 3) asking 
questions about standard operating procedures until they understand them; and 4) reporting 
unsafe work conditions to their supervisor or ESH&A, as appropriate.  Information regarding 
employee responsibilities for specific ES&H subject areas are detailed in the ESH&A Program 
Manual, and employees are responsible for reading and understanding pertinent sections of the 
program manual.  Employees are also responsible for ensuring the safety of visitors to the 
Laboratory.  Whenever possible, visitors should be excluded from areas of potential hazard.  
Visitation discussions should be held in offices or conference rooms. 
 
Line Management: Line Management is defined as any management level within the Laboratory, 
including program directors, department managers, group / section leaders and supervisors that 
are responsible and accountable for directing and conducting work.  Generic Integrated Safety 
Management Performance Expectations for Line Management are defined as follows.  
 


Define the Scope of Work 
• Identify new or significantly modified activities during the planning of work associated with Unified Field 


Budget Call, Preliminary Proposal Form, and Service Order Requisitions (SORs). 
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• Utilize Position Descriptions, Hazard Inventory / Job Task Analysis (HI/JTA) or other documentation to 
define significant safety roles, responsibilities and expectations for new and significantly modified job 
assignments. 


 
Analyze the Hazards 
• Identify hazards associated with new or significantly modified activities via the Activity Readiness Review 


ES&H Identification Checklist and review these hazards with Safety Coordinator and Representative and 
ESH&A in accordance with the requirements developed by the Safety Review Committee (SRC). 


• Develop and maintain skill necessary to analyze hazards associated with work tasks through participation 
in related safety training. 


• Utilize Hazard Inventory / Job Task Analysis (HI/JTA), Training Needs Questionnaire (TNQ) or other 
documentation to analyze the safety hazards related to roles, responsibilities and expectations for new and 
significantly modified job assignments. 


 
Develop and Implement Hazard Controls 
• Develop and implement hazard controls to assure work is performed safely and consistent with the Ames 


Laboratory safety policies, procedures, and requirements, including controls required as part of Readiness 
Review or identified deficiencies. 


• Assure workers have received appropriate safety and awareness training before performing work. 
• Utilize supervisory relationships, such as mentoring, and / or develop Job / Activity specific requirements 


to assist employees with control of hazards. 
 


Perform Work Within Controls 
• Utilize Readiness Review process and the Service Order Requisition process to document line 


management’s approval of activities.   
• Perform work within the controls developed during activity reviews, written procedures and Group / 


Department requirements. 
• Utilize Employee Training Profiles (ETPs) to assure appropriate training has been completed for the 


performance of work within controls. 
 


Feedback and Continuous Improvement 
• Promote worker identification and prompt correction of safety deficiencies. 
• Develop, promote, and participate in Program / Department Walk Throughs. 
• Promote an open and effective environment for expression and resolution of employee safety concerns. 
• Cooperate with independent and external walk throughs and assessments. 
• Review employee safety performance and discuss safety expectations during annual performance reviews. 
• Report accident, incidents, and injuries, and cooperate with related investigations. 
• Promote the distribution of safety related lessons learned. 
• Support the Laboratory’s contract performance measures. 


 
1.3.4  TRAINING 
 
Specific training for Integrated Safety Management is provided via the following institutional 
training module: 
 


INTEGRATED SAFETY MANAGEMENT                                                     #AL-143 
Intended Audience: Mandatory for all employees.  
Module Format: Computer-based training. Estimated 


completion time:  0.5 hours. 
Associated Retrain Period & Format: No retrain. 


 
 


GENERAL EMPLOYEE TRAINING (GET) FOR NEW EMPLOYEES    #AL-001 
Intended Audience: Mandatory for all employees. 
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Module Format: Classroom Instruction, reviews administrative 
policies, General Safety, Emergencies, Industrial 
Hygiene Program, Environmental Protection 
Program, and Radiation Safety. 
Estimated Completion time: 1.5 hours 


Associated Retrain Period & Format: Retrain is required if an employee has been 
terminated from the Laboratory for more than a 
one-year period. All Ames Laboratory employees 
receive the Laboratory’s Annual Retrain 
Mailing, which covers, Fire Safety, Cyber 
Security, Physical Security, informational 
updates and policy reminders. 


 
AMES LABORATORY GROUP LEADER TRAINING                               #AL-198 
Intended Audience: Mandatory for Ames Laboratory Group Leaders. 
Module Format: Computer-based training. Estimated completion 


time:  0.5 hours. 
Associated Retrain Period & Format: No retrain. 


 
1.3.5 PERFORMANCE CHECKLIST 
 
Supervisors / Group / Section Leaders / Department Managers / Program Directors shall: 


 Promote and comply with the principles and functions of the Laboratory’s Integrated Safety 
Management Program. 


 
Safety Coordinators and Representatives shall: 


 Promote the principles and functions of the Laboratory’s Integrated Safety Management 
Program. 


 
Environment, Safety, Health & Assurance (ESH&A) shall: 


 Administer the Laboratory’s Integrated Safety Management System and maintain related 
processes and appropriate documentation. 


 







Section 1 Introduction Revision 2, February 20, 2007 
 
 


 
ESH&A Program Manual #10200.002  Section 1:  Page 9 


1.4 SAFETY COORDINATORS AND REPRESENTATIVES  
 
Applicability Statement:  This section applies to all Groups Leaders / Department Managers 


and to employees designated as Safety Coordinators or 
Representatives; it also applies to the Environment, Safety, Health & 
Assurance (ESH&A) office which administers the Safety Coordinator 
and Representative Program. 


 
1.4.1 REFERENCES 
 
Manual 10200.002, Environment, Safety, Health and Assurance Program Manual 
Plan 10200.009, Safety Coordinator and Representative Program  
 
1.4.2 BACKGROUND 
 
The purpose of the Safety Coordinator and Representative Program is to provide an additional 
network (other than Group Leaders / Department Managers) by which relevant ES&H 
information is disseminated to Ames Laboratory employees.  Safety Coordinators and 
Representatives serve as liaisons between employees and supervisory personnel and frequently 
interact with the ESH&A office on safety issues.  Coordinators and Representatives provide 
Program Directors /Department Managers or Group / Section Leaders information on the status 
of safety conditions in the Program or Group.  Coordinators and Representatives receive regular 
information on safety issues such as Lessons Learned information, requests for information on 
chemical usage and requests for assistance with remediation of safety discrepancies. 
 
1.4.3 PROGRAM INFORMATION 
 
1.4.3.1 General 
 
The basic elements of the program are Safety Coordinators (designated by Program Directors or 
Department Managers) and Representatives (designated by Group Leaders or Department 
Managers), training, and roles and responsibilities.  Detailed programmatic information can be 
found in the document “Safety Coordinator and Representative Program” (Plan 10200.009). 
 
1.4.4 TRAINING 
 
Specific training for Safety Coordinators and Representatives is provided via the following 
institutional training modules: 
 


HAZARD IDENTIFICATION                                                                           #AL-130 
Intended Audience: Mandatory for Safety Coordinators and 


Representatives; strongly recommended for 
Group Leaders/Department Managers or 
other personnel wishing to increase hazard 
identification skills. 


Module Format: Computer-based training. Estimated 
completion time:  1.5 hours. 


Associated Retrain Period & Format: No retrain. 
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SAFETY COORDINATOR & REPRESENTATIVE ORIENTATION        #AL-031 
Intended Audience: Mandatory for Safety Coordinators and 


Representatives. 
Module Format: Computer-based training, Estimated 


completion time:  1.0 hour. 
Associated Retrain Period & Format: No retrain. 


 
Group/activity-specific training shall be given to each employee designated a Safety Coordinator 
or Representative that details specific roles and responsibilities.  This training shall be 
documented by the Group Leader/Department Manager and the records maintained for a period 
of 5 years. 
 
1.4.5 PERFORMANCE CHECKLISTS 
 
Program Director/Department Manager shall: 


 Appoint a Safety Coordinator for the Program. 
 Notify ESH&A in writing of the person appointed to be the Safety Coordinator (also when 


changes are made). 
 Assure that the group Safety Coordinator has a clear understanding of roles and 


responsibilities and has attended required training. 
 Request information from the Safety Coordinator on the status of safety activities in the 


Group. 
 
Group / Section Leaders shall: 


 Appoint a Safety Representative for the group. 
 Notify ESH&A in writing of the person appointed to be the Safety Representative (also when 


changes are made). 
 Assure that the group Safety Representative has a clear understanding of roles and 


responsibilities and has attended required training. 
 Request information from the Safety Representative on the status of safety activities in the 


Group. 
 
Safety Coordinators and Representatives shall: 


 Attend Ames Laboratory “Hazard Identification (AL-130)” training and “Safety Coordinator 
& Representative Orientation (AL-031)” training. 


 Attend other training as indicated by supervisory personnel and ESH&A. 
 Serve as liaison between group members and supervisory personnel and / or the ESH&A 


office. 
 Provide information on the status of safety activities to Program Directors / Department 


Managers or Group / Section Leaders. 
 
Environment, Safety, Health & Assurance (ESH&A) shall: 


 Administer the Safety Coordinator and Representative Program by maintaining policies and 
procedures, conducting meetings, maintaining databases, and disseminating relevant ES&H 
information. 
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1.5 SAFETY REVIEW COMMITTEE AND READINESS REVIEWS 
 
Applicability Statement:  This section applies to all Groups Leaders/Department Managers and 


to all activities of Ames Laboratory.  This section also applies to the 
Environment, Safety, Health & Assurance (ESH&A) office which is 
charged with administering Readiness Reviews. 


 
1.5.1 REFERENCES 
 
ALARA Committee Charter 
Electrical Safety Committee (ESC) Charter 
Fire Safety Committee Charter 
Laser Safety Committee Charter 
Safety Review Committee (SRC) Charter  
10 CFR 835, Occupational Radiation Protection 
Form 10200.003, Activity ES&H Hazard Identification Checklist  
Form 10200.004, Readiness Review Activity Approval Form 
Plan 10202.004, Radiological Protection Program (RPP) 
Procedure 10200.010, Readiness Review Procedure 
 
1.5.2 BACKGROUND 
 
The Safety Review Committee was established by the Ames Laboratory Director in 1992.  It 
serves in an advisory capacity to the Director, recommending policy and procedures related to 
safety issues and the readiness review of research and operational activities.  The specific 
responsibilities of the SRC include: 
 
 • to appoint and oversee sub-committees for the study of safety issues, 
 •  to prepare and seek approval of policy and procedures for the review of activities, and 
 • to facilitate the timely and orderly review of activities. 
 
The membership of the SRC includes three representatives of the Science and Technology 
Division and one representative each from Engineering Services Group, Facility Services Group 
and Environment, Safety, Health and Assurance. 
 
1.5.3 PROGRAM INFORMATION 
 
Ames Laboratory management has identified the space, activities, and personnel for which 
Programs/Departments have management responsibilities.  Programs/Departments, in turn, have 
assigned responsibilities to Group/Section Leaders.  The Group/Section Leaders closely monitor 
and manage the day-to-day performance of activities and therefore are best suited to identify and 
manage the hazards associated with the activities for which they are responsible. 
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1.5.3.1 READINESS REVIEWS 
 
Identification of Activities 
 
Group/Section Leaders shall identify activities for which they have management responsibilities 
and clearly assign authorities, responsibilities, and accountabilities to other members of the 
Group/Section.  An activity is one or several action(s), process(es), and/or equipment, 
coordinated to perform a task.  Actions are the manner, method, or act of performing a task.   
 
Additional information relating to the Identification of Activities is included in the procedure 
for Readiness Review (Procedure 10200.010). 
 
Activity Hazard Identification and Categorization 
 
Ames Laboratory activities are classified as Laboratory/Industrial Type and Office Type.  
Examples of Laboratory/Industrial Type Activities include: experimental research, 
applied research, production, maintenance, fabrication, construction, hazardous waste handling, 
and warehouse shipping and receiving activities.  Examples of Office Type Activities include: 
theoretical research, computational, design, and administrative activities.  
 
The identification of ES&H hazards associated with activities is accomplished by utilizing a 
checklist of potential environmental, safety, and health concerns, the Activity ES&H Hazard 
Identification Checklist (Form 10200.003).  The identification of hazards should be undertaken 
without consideration of the administrative and physical controls used to mitigate hazards.  A 
description of the identified hazards and the administrative and physical controls associated 
with the management of the concerns shall be documented.  All activities are categorized into 
one of three ES&H Hazard Levels.  The three levels are defined as: 
 
 ES&H Hazard Level I: 
 Activities with hazards similar to those encountered and/or accepted by the general public 


in an office environment.  These hazards involve limited risk to (1) the health or safety of 
workers or the public, (2) the environment, or (3) the facilities or mission of the 
Laboratory.  These hazards have minimal scope and magnitude. 


 
 ES&H Hazard Level II:  
 Activities with hazards similar to those encountered in a typical industrial/laboratory 


environment.  These activities involve hazards whose scope may involve significant risk  
(1) to the health and safety of workers involved in the activity or those working within 
the same room in which the activity is being performed, (2) of short-term localized 
environmental impacts, or (3) of minimal and localized damage to facilities or negative 
impacts on the performance of program or Laboratory functions. 


 
 ES&H Hazard Level III:  
 Activities with hazards that involve a larger scope than impacts upon a single work site or 


laboratory area. These activities involve hazards whose scope may involve (1) significant 
risk to the health or safety of the public or on-site personnel who are not involved in the 
activity, (2) significant risk of widespread or lasting environmental effects, or (3) 
significant risk of damaging facilities or impeding the mission of the Laboratory. 
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Readiness Review   
 
All Laboratory/Industrial Type Activities shall undergo Readiness Reviews and be approved: 
(1) before acquisition, fabrication, or testing; and, (2) before operation.  Approvals and reviews 
shall be documented by the Activity ES&H Readiness Review Approval Form (Form 
10200.004), in accordance with the procedure for Readiness Review (Procedure 10200.010).  
All Laboratory/Industrial Type Activities shall be approved by the Group/Section Leader, the 
Program Director/Department Manager, and the ESH&A Office.  ES&H Hazard Level II and 
Level III Activities require additional approval by the Safety Review Committee (SRC).  
 
Activities which undergo a modification will also be subject to Readiness Review if the 
modification significantly alters the hazards associated with the activity or if the risk associated 
with a particular hazard is increased.  Activities in which the hazards have changed may be 
identified by reviewing the Activity ESH&A Hazard Identification Checklist (Form 10200.003).  
An example where the risk associated with a hazard has increased is the scale-up of an activity 
where larger quantities or a different class of hazardous chemical are to be used.  Office Type 
Activities are not required to undergo Readiness Review in addition to reviews by the 
Group/Section Leader. 
 
All activities are reviewed five (5) years after the last approval date.  The Readiness Review 
procedure is used for these 5-year reviews, as well. 
 
1.5.3.2 SAFETY REVIEW COMMITTEE (SRC) SUBCOMMITTEES 
 
Electrical Safety Committee (ESC) 
 
The Laboratory Director established the Electrical Safety Committee (ESC) in 1993.  The ESC reports 
to the Safety Review Committee (SRC) and to the Ames Laboratory Director through the SRC.  The 
ESC establishes policies and procedures related to electrical safety issues in research and operational 
activities and develops and maintains the Laboratory’s Electrical Safety Program and the Ames 
Laboratory Electrical Safety Manual.  The ESC is the Authority Having Jurisdiction (AHJ) for the 
interpretation and the implementation of the National Electric Code (ANSI/NFPA70); Occupational 
Safety and Health Act (OSHA 29 CFR 1910, Subpart S, and 29 CFR 1926, Subpart K); and/or other 
applicable federal, state, and local codes/standards.  The ESC includes a Chairperson and five voting 
members appointed by the Ames Laboratory Director: one representative of SRC; two representatives of 
the Science and Technology Division; two representatives of the Technical and Administrative Services 
Division (TASD); one representative from Environment, Safety, Health and Assurance (ESH&A); and 
two nonvoting ex officio members, one representative from the Institute for Physical Research and 
Technology (IPRT) and one technical advisor from ESG-Electronics.  
 
Fire Safety Committee (FSC) 
 
The Ames Laboratory Director established the Fire Safety Committee (FSC), as a standing 
subcommittee of the Safety Review Committee in 1999.  The Committee is comprised of a 
technical specialist from each of the following organizations: Environment, Safety, Health & 
Assurance (ESH&A); Facilities Services Group (FSG); and Engineering Services Group (ESG).  
The Committee is the local Authority Having Jurisdiction (AHJ) for fire safety issues.  The FSC 
utilizes applicable standards, as listed in the Ames Laboratory Work Smart Standards, such as: 
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the requirements of the pertinent US Department of Energy Orders, Occupational Safety and 
Health Administration regulations, National Fire Protection Association standards, American 
National Standards Institute standards, and other applicable state/local codes.  The FSC is 
established to develop, document and implement the Ames Laboratory Fire Safety Program.  The 
Committee is charged with advising the managers of ESH&A, FSG, and ESG regarding fire 
safety systems, requirements and actions, as well as the SRC and the Director.   
 
As Low As Reasonably Achievable (ALARA) 
 
ALARA is an acronym which means As Low As Reasonably Achievable, and is in reference to 
keeping doses from ionizing radiation as low as reasonably achievable.  The ALARA Committee 
serves as the governing body for all aspects of ionizing radiation protection within the 
Laboratory and reports to the Safety Review Committee.  The ALARA Committee is charged 
with oversight of all activities involving ionizing radiation to ensure that any radiation doses 
from the use of these sources at Ames Laboratory are maintained ALARA.  The ALARA 
Committee will ensure that all possession, use and disposition of sources of ionizing radiation by 
Ames Laboratory personnel complies with the requirements of 10 CFR 835, Occupational 
Radiation Protection and the Ames Laboratory Radiological Protection Program (RPP) (Plan 
10202.004), and that all concomitant radiation exposures are maintained ALARA.  The ALARA  
 
Committee is composed of individuals who represent the various uses of ionizing radiation 
within Ames Laboratory and are knowledgeable and experienced in the safe use of ionizing 
radiation sources, as well as individuals representing administrative and service functions.  
Representatives of Occupational Medicine and of Ames Laboratory management are required on 
the Committee.  The Radiation Safety Officer is an ex officio member of the Committee. 
 
Laser Safety Committee (LSC) 
 
The Ames Laboratory Laser Safety Committee was established in 2005.  The specific 
responsibilities of the LSC include advising the SRC on adequacy of laser safety policies and 
procedures, and advising ESH&A on programmatic aspects of laser safety at Ames Laboratory 
with an emphasis on a sound assessment process.  Membership of the LSC includes: three 
representatives from the Science & Technology Division, one representative each from ISU 
Environmental Health & Safety and Environment, Safety, Health and Assurance (ESH&A).  The 
ESH&A Industrial Hygienist serves as the Chair of the LSC.  
 
 
1.5.4 TRAINING 
 


GENERAL EMPLOYEE TRAINING (GET) FOR NEW EMPLOYEES    #AL-001 
Intended Audience: Mandatory for all employees. 
Module Format: Classroom Instruction, reviews administrative 


policies, General Safety, Emergencies, 
Industrial Hygiene Program, Environmental 
Protection Program, and Radiation Safety. 
Estimated Completion time: 1.5 hours 
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Associated Retrain Period & Format: Retrain is required if an employee has been 
terminated from the Laboratory for more than 
a one-year period. All Ames Laboratory 
employees receive the Laboratory’s Annual 
Retrain Mailing, which covers, Fire Safety, 
Cyber Security, Physical Security, 
informational updates and policy reminders. 


 
1.5.5 ERFORMANCE CHECKLISTS 
 
Group Leaders / Department Managers shall: 


 Identify activities and associated hazards and submit activities for Readiness Review. 
 Comply with the recommendations of Readiness Review. 


 
Safety Coordinators and Representatives shall: 


 Review ES&H Hazard Identification Checklists. 
 
Program Directors / Department Managers shall: 


 Promote Readiness Review with Group/Section Leaders. 
 
Environment, Safety, Health & Assurance (ESH&A) shall: 


 Administer the Readiness Review processes and maintain appropriate documentation and 
database information. 
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1.6 REPORTING OF EVENTS 
 
Applicability Statement:  This section applies to all employees. This section also applies to the 


Environment, Safety, Health & Assurance (ESH&A) office, which is 
charged with administering the Laboratory’s investigation and 
reporting efforts. 


 
1.6.1 REFERENCES 
 
DOE Order 231.1A, Environment, Safety and Health Reporting   
DOE Order 471.4, Incidents of Security Concern 
Plan 10200.020, Ames Laboratory Lessons Learned Implementation Plan  
Plan 40000.001, Event Reporting Plan  
Procedure 10200.038, Accidents, Incidents & Employee Safety Concerns:  Classification  
 & Investigation 
Procedure 10200.039, Corrective Action Plan Development 
Procedure 10200.041, Trend Analysis of ES&H Concerns 
 
1.6.2 BACKGROUND 
 
Effective response to environmental, safety and health events requires timely notification of the 
appropriate organizations.  Ames Laboratory has numerous reporting responsibilities related to 
environmental, safety and health events.  These requirements include: Occurrence Reporting as 
per DOE Order 231.1A, Environment, Safety and Health Reporting (Occurrence Reporting and 
Processing of Operations Information, as per DOE M 231.1-2); reporting of radiological 
incidents (Price-Anderson Act Amendments reporting); reporting of injuries and illnesses to the 
Computerized Accident/Incident Reporting System (CAIRS) as required by DOE Order 231.1A, 
Environment, Safety and Health Reporting; and reporting of incidents of security concern as per 
DOE Order 471.4, Incidents of Security Concern. 
 
1.6.3 PROGRAM INFORMATION 
 
Event Notification of Ames Laboratory Personnel 
 
Timely notification of events shall be given to supervisors, Group/Section Leaders, Occupational 
Medicine and the Environment, Safety, Health and Assurance office.  Employees are required to 
notify supervisors and Group/Section Leaders of all work related injuries and illnesses.  Injuries 
and illness requiring first aid or treatment from a trained medical provider shall be reported to 
Occupational Medicine office.  All other events require notification of supervisors, 
Group/Section Leaders and the Environment, Safety, Health and Assurance office.  In addition, 
security related events shall be reported to the appropriate Safeguards and Security personnel.  
The Plant Protection Section is available for notification at all hours by calling 4-5511.   
 


Emergency events shall be reported by calling 911. 
 
Group/Section Leaders shall ensure timely notification of Occupational Medicine, the 
Environment, Safety, Health and Assurance office and the appropriate Safeguards and Security 
personnel.  
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Near Misses 
Experience in both the Department of Energy (DOE) and Industry show that accidents that claim 
a life or result in serious personal injury or environmental damage are often preceded by 
precursor or near miss events. Simply stated, a near miss is when an otherwise reportable event, 
such as an injury or release, was avoided by only a single barrier or when all of the conditions 
necessary to cause an event existed (i.e., when all barriers were compromised).  The capture and 
dissemination of information from near miss events should provide a better chance of avoiding 
serious injuries, fatalities, or environmental impacts from future events.   
 
Investigation of Events 
Incident and accident information is developed according to the requirements of the procedure, 
Accidents, Incidents & Employee Safety Concerns: Classification & Investigation (Procedure 
10200.038). 
 
Corrective Action Development and Tracking 
Corrective actions are developed and assigned as needed according to the results of the event 
investigation.  The ESH&A office is responsible for tracking and closeout of safety related 
corrective actions.  Significant institutional issues derived from Type A and B Investigations, 
from DOE program initiatives and from DOE surveillance activities are addressed by corrective 
action plans developed according to the requirements of Corrective Action Plan Development 
(Procedure 10200.039). 
 
Lessons Learned 
Lessons learned from internal and external events are distributed by the ESH&A office 
according to the elements of the Lessons Learned Implementation Plan (Plan 10200.020).     
 
Trend Analysis 
Information from investigations of events will be incorporated by the ESH&A office into the 
annual trend analysis according to Procedure 10200.041, Trend Analysis of ES&H Concerns. 
 
Reporting  
Reporting is achieved according to the Event Reporting Plan (Plan 40000.001).  


 
1.6.4 TRAINING 
 


GENERAL EMPLOYEE TRAINING (GET) FOR NEW EMPLOYEES    #AL-001 
Intended Audience: Mandatory for all employees. 
Module Format: Classroom Instruction, reviews administrative 


policies, General Safety, Emergencies, Industrial 
Hygiene Program, Environmental Protection 
Program, and Radiation Safety. 
Estimated Completion time: 1.5 hours 


Associated Retrain Period & Format: Retrain is required if an employee has been 
terminated from the Laboratory for more than a one-
year period. All Ames Laboratory employees receive 
the Laboratory’s Annual Retrain Mailing, which 
covers, Fire Safety, Cyber Security, Physical Security, 
informational updates and policy reminders. 
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1.6 PERFORMANCE CHECKLISTS 
 
Employees shall: 


 Report all incidents, accidents, injuries and abnormal events in a timely fashion. 
 Cooperate with all investigative and corrective efforts related to incidents, accidents, injuries 


and abnormal events.  
 
Supervisors / Group / Section Leaders / Department Managers / Program Directors shall: 


 Ensure that all incidents, accidents, injuries and abnormal events are reported in a timely 
fashion. 


 Cooperate with all investigative and corrective efforts related to incidents, accidents, injuries 
and abnormal events.  


 
Safety Coordinators and Representatives shall: 


 Support investigative efforts related to accidents, injuries, illnesses, near misses and 
abnormal events.  


 
Environment, Safety, Health & Assurance (ESH&A) shall: 


 Administer the Laboratory’s efforts for reporting and investigation of incidents, accidents, 
injuries, and abnormal events, and maintain related processes and appropriate documentation. 
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2.0  QUALITY ASSURANCE 
 
2.1 MANAGEMENT 
 
Applicability Statement: 


The Management section applies to all employees as it provides an 
overview of the Laboratory's organizational structure.  Refer to the  
Institutional Plan which provides the Ames Laboratory’s mission, roles 
and core competencies.  The Institutional plan is located at: 
http://www.internal.ameslab.gov/oipp/index.html. Specific detail 
regarding the Laboratory’s scientific programs can be found at 
http://www.ameslab.gov/final/Programs/Scientific.htm.  
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2.2 TRAINING 
 
Applicability Statement: 


The Training section applies to all employees.  Program development 
resides with the Training Program with implementation assistance from 
Subject Matter Experts, Human Resources, Occupational Medicine, 
Program/Department Managers, Group/Section Leaders, Supervisors, 
Safety Coordinators and Representatives.  Refer to Section 3 for a 
detailed review of Training Program Information. 
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2.3 CONTINUOUS IMPROVEMENT PROGRAM  
 
Applicability Statement: 


The Continuous Improvement section applies to all employees. Program 
development resides with all Program/Department Managers with 
implementation assistance provided by Environment, Safety, Health and 
Assurance. 
 


2.3.1 REFERENCES 
 
Policy 10200.006 Integrated Safety Management Policy 
Plan 10200.009, Safety Coordinator and Representative Program Implementation Plan 
Procedure 10200.029 Needs Assessment Procedure 
Plan 10200.020, Ames Laboratory Lesson Learned Implementation Plan 
Plan 10200.008, Employee Safety Concerns Program Implementation Plan  
Procedure 10200.010, Readiness Review 
Procedure 46200.003, Ames Laboratory Procurement Quality Procedure 
Procedure 10200.001, Writing Formal Procedures 
Procedure 10200.003, Writing Stand Alone Policy 
Procedure 10200.004, Writing Plans 
Procedure 10200.005, Forms Management 
 
2.3.2 BACKGROUND 
 
The Laboratory instituted many formal continuous improvement programs as a result of Tiger 
Team Corrective Action Plans and the implementation of the Quality Assurance Order (DOE 
Order 5700.6C).  The Laboratory continues to utilize the requirements of the current Quality 
Assurance Order, DOE Order 414.1C as guidance.  The structure of the Laboratory’s Quality 
Assurance Program includes the following quality assurance criteria: Management, Training, 
Quality Improvement, Documents, & Records, Work Processes, Design, Procurement, 
Inspection & Acceptance Testing and Assessments.  In addition, the Laboratory continues to 
enhance many of its programs and systems to support the principles and core functions of 
Integrated Safety Management. 


 
2.3.3 PROGRAM INFORMATION 
 
The following discusses the principal continuous improvement aspects for the scientific process 
and for managing daily Laboratory operations. 
 
2.3.3.1 Continuous Improvement within the Scientific Process  
The steps in assuring the continuous improvement of research in a diverse research environment 
include: selection of highly qualified and motivated people, the choice of research topics that 
reflect programmatic and scientific interest, the conduct of research, and the review of results by 
independent, competent peers.  These steps are utilized at the Ames Laboratory to produce 
documented research results that are verifiable and able to withstand scrutiny by reviewers, 
potential users, and the entire research community.  The following sections address the Selection 
of the Researchers, the Choice of the Research Topic, the Conduct of Research, and the Review 
of Results by Peers. 
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Selection of the Researchers 
Three processes are used to select researchers in different job classifications at the Ames 
Laboratory.  Many of our Group Leaders, i.e., those individuals leading groups actively engaged 
in the creation of new knowledge, hold joint appointments with an academic department of Iowa 
State University.  These individuals are selected through a joint scrutiny by the Laboratory and 
the department.  This involves a national search with many applicants, which is narrowed 
through a process of letter of recommendation, contacting references, and on-campus interviews.  
When an individual is hired at the assistant professor level, further evaluation is made before 
tenure is extended, including an additional gathering of external letters of recommendation, so 
that an explicit mechanism is available to correct any initial errors.  Not all of our shared faculty 
start at the assistant professor level.  Others join the Laboratory after a period at the University or 
leave the Laboratory to return to a full-time University appointment after a period of time.  These 
personnel changes can be driven by researcher performance or changing priorities in the 
Laboratory's research programs.   
 
The remainder of our Group Leaders, as well as most of our full-time supporting staff, are 
members of the Professional and Scientific employment category of the University.  Although 
tenure is not a consideration, the procedures for recruiting, hiring, and evaluating are modeled 
after those for individuals with academic components to their appointments.  In addition, a 
number of these scientists hold adjunct appointments, which subjects them to partial review by 
the academic department.  
 
A significant part of our "hands-on" work is conducted by graduate students.  These individuals 
are carefully screened by the academic department as part of the admission process.  There are 
also several hurdles that each must pass in order to proceed through candidacy to the receipt of a 
degree. 
 
Choice of the Research Topics
The selection of individual research topics within established programs involves a three-way 
interaction between the individual researcher, the Ames Laboratory Program Director, and his or 
her counterpart in Washington.  The details are program specific, but the following elements are 
generally involved.  Detailed ideas and approaches generally start at the individual scientist 
level.  After review by the Program Director and senior laboratory management, the ideas are 
presented to DOE technical staff as a part of program review, DOE workshops, the work 
authorization documents, or related processes.  The ensuing dialog leads to the final definition of 
the project.  This "bottom up" approach, however, is constrained by "top down," broad 
programmatic guidance.  The general areas of interest to DOE are identified by the Program 
Director and senior laboratory management in consultation with DOE staff and written 
descriptions of their programmatic thrusts.  This information is communicated to the staff to 
guide their selection of particular research topics.  The above process ensures selection of topics 
relevant to the interests of DOE.   
 
The above comments pertain to existing programs.  There are occasionally opportunities to 
initiate new areas of research when the changing needs of DOE match capabilities of Iowa State 
University.  In those cases, the process is somewhat different.  Senior management of the 
Laboratory first identify the opportunity.  Then technical ideas are sought, both from existing 
laboratory personnel as well as other members of the Iowa State University research community 
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with the appropriate technical expertise.  These ideas are reviewed locally by senior Laboratory 
technical management and then forwarded to DOE for appropriate evaluations, the form of 
which is initiative specific.  Successful completion of this step may lead to a new program, 
which is then handled in the more traditional manners discussed above. 
 
Conduct of Research 
The primary responsibility for the proper conduct of the research lies with the Program Director 
and the Group Leader.  They are responsible for planning the research including resource 
requirements, methodology, scheduling, and funding; and the specification, evaluation, and 
acceptance of the materials and supplies that are required to conduct the investigation.  
 
The conduct of research is critiqued by Ames Laboratory peers within the programmatic area.  
Most of Ames Laboratory's larger programs have periodic meetings at which individual 
researchers present their recent results in a seminar format.  Their approach, methodology, and 
findings are often critiqued through question and answer sessions.  
 
When the work is prepared by a student, additional input is obtained from outside the academic 
department.  Each student's work is evaluated by a committee, which generally includes 
scientists whose work is not supported by the DOE.  Their input provides a different perspective, 
which enhances creativity and prevents stagnation. 
 
Review of Results by Peers
The results of research performed at the Ames Laboratory are reviewed by peers through various 
mechanisms.   
 
Much of the work is presented verbally at national technical meetings before being documented 
in writing.  These presentations provide opportunity for input from an even broader community.  
Also, a rigorous program review procedure is in place for most of the programs.  Details are 
program specific.  However, the following elements are common.  A group of external reviewers 
is selected by Laboratory management to conduct the review.  Researchers in a group include 
Laboratory staff and management, the reviewers, other interested University scientists, and some 
external guests.  Additional one-on-one discussions between the scientist and the reviewers 
follow.  The reviewers then present their findings, both verbally and in writing, to the Program 
Director and Laboratory management.  The results are communicated to the scientist in 
anonymous form and corrective action is taken if needed.  The nature of the input includes an 
evaluation of the correctness of the scientific approach, importance of the topic, and 
appropriateness to the character of the institution and the needs of the nation.  An additional part 
of the review is the subject of new directions in which the Laboratory should extend its efforts to 
maintain a balanced program.   
 
Finally, the results of research efforts are often published in referee reviewed journals.  These 
results are therefore reviewed before acceptance by the publisher, through letters to the editor of 
the journal, and through the discussions presented in the specific journal articles. 
 
2.3.3.2 Continuous Improvement for Laboratory Operations  
 
The continuous improvement activities discussed below, provide for daily incremental 
improvements and support the philosophy of Integrated Safety Management.  
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Employee Concerns Program 
Ames Laboratory requires employee involvement in the environment, safety & health program 
implementation.  The Employees Concerns Program was implemented to encourage comments, 
opinions, and recommendations for the continuous improvement of Ames Laboratory work 
practices. Employees may fill out an Incident / Concerns Reporting Form in the ESH&A office 
at any time.  Confidentiality is maintained upon request.  ESH&A formally evaluates each 
concern and facilitates any corrective actions.  Employee concerns are tracked and trended each 
year and shared with the DOE. 
 
Communications 
The Laboratory’s communications have been enhanced by the utilization of Department 
newsletters, Web homepages and structured email distribution lists.  Newsletters are published 
by the Purchasing & Property Services Department, Information Systems, Engineering Services, 
which provide policy updates, operational tips, and specialist assistance. In addition, the 
Laboratory’s Management Code System registers each employee's management oversight and 
promotes accountability and accurate communication coverage.   
 
Lesson Learned 
Internal and external Lesson Learned are distributed to all Ames Laboratory employees via 
ESH&A's Web page at: http://www.internal.ameslab.gov/esha/index.html.  This information is 
utilizes to continuously review activities, including associated training, documentation, and the 
work process itself. 
 
Committees/Teams/Surveys 
Ames Laboratory values the contributions made by special focus committees.  These committees 
are utilized by the Laboratory to assist with numerous managerial concerns, including 
recommending policies and procedures.  The Environment, Safety, Health and Assurance Office 
will maintain original committee charters.  Committees/Teams that frequently impart continuous 
improvement measures are the Safety Review Committee, Electrical Safety Committee, 
SPNPAC, and the Needs Assessment Team.  In addition to committee work enhancements, 
various Administrative Departments have prepared surveys to assess their customer’s satisfaction 
and have improved their work processes to better serve the customers needs.    
 
Safety Coordinator/Representative Program 
Safety Coordinators and Safety Representatives represent the Program Directors/Department 
Managers and Group/Section Leaders at specialty training sessions and meetings in order to 
compliment the transfer of written information to the organizations and to serve as facilitators of 
safety related actions.  A detailed description of this program can be found in the Introduction 
Section (1.4). 
 
Readiness Review Review Process 
Readiness Review Process provides the mechanism to review all existing and new activities 
throughout the Laboratory.  A detailed description of this program is provided in the Introduction 
Section (1.5.3.1). 
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Needs Assessment Program  
The Needs Assessment Program provides a mechanism to identify hazards, training needs, and 
job task elements.  The program helps ensure that each employee has the physical capability of 
performing their job and identifies appropriate training modules so that they may perform the job 
safely and effectively.  Employees and their supervisors formally review identified training 
(Employee Training Profile) on an annual basis.  A detailed description of the Needs Assessment 
Program can be found in the Training Section (3.3.1). 
 
Purchases/QA Rating System 
The Laboratory’s Quality Assurance Review System ensures that all requisitions are reviewed by 
the Purchasing Department and that those requisitions with higher risk items are sent to the 
Engineering Services Group for review/inspection to ensure that safety & health issues are 
addressed.  Items that are utilized for a new activity will be directed to the Safety Review 
Committee for review.   
 
Also, a physical review of purchases is performed by warehouse employees to prevent the 
acceptance or distribution of goods with any noticeable nonconformance from stated criteria, 
e.g., general item description, shortage, overage or damage.  Such deliveries shall be held at 
Receiving until clarification/authorization is received from the requestor.  However, formal 
acceptance, according to required specifications, is the responsibility of the end user and 
requestor of the goods 
 
Documentation Procedures 
The Laboratory utilizes documentation procedures to formalize and control the development, and 
registration of policies, procedures, plans, manuals, forms and guides. All documents with 
impact limited to a specific Program/Department or Group/Section shall be logged within that 
issuing area. Documents with interdepartmental, Division, or Laboratory impact shall utilize 
documentation procedures to control the formatting, review, and approval process.  These 
documents shall also be registered with the Environment, Safety, Health & Assurance Office.  
Further information on this topic is available in section 2.4.3.1. 
 
Assessment Program 
The Laboratory Assessment Program consists of Worker Observations, Program/Department 
Walk-Throughs, Independent Walk-Throughs, and external assessments.  In addition, the 
Laboratory conducts a detailed Self-Assessment annually while reporting on Contract 
performance measures on an annual basis.  All concerns that result from these assessments are 
tracked, closed-out, and verified in accordance with their assigned risk level.  Further 
information on these assessment elements is available in Section 10. 
 
2.3.4 TRAINING 
 
Detailed programmatic information is provided via the following institutional training modules: 
 


GENERAL EMPLOYEE TRAINING (Various Continuous Improvement Programs)            
#AL- 001                            
Intended Audience: All employees 
Module Format: Classroom Instruction, reviews various CI 


Programs, Needs Assessment, Employee 
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Concerns Program, Safety 
Coordinator/Representative Program, etc. 


Associated Retrain Period & Format: Retrain is required if an employee has been 
terminated from the Laboratory for more than 
a one-year period. All Ames Laboratory 
employees receive the Laboratory’s Annual 
Retrain Mailing, which covers, Fire Safety, 
Cyber Security, Physical Security, 
informational updates and policy reminders. 


 
2.3.5 PERFORMANCE CHECKLIST 
 
Laboratory Director – Shall: 


 Actively support Integrated Safety Management and all quality assurance activities, which 
ensure its success. 


 
Program Directors/Department Managers and Group Leaders- Shall:  


 Select researchers and plan research direction. 
 Maintain an open-door policy where employees can communicate any safety concerns. 
 Review Lesson Learned and share appropriate lessons. 
 Direct Safety Coordinator/Representative activities. 
 Ensure that new activities undergo Readiness Review and are reviewed every five years. 
 Ensure that employees complete the Needs Assessment Process, including the Training 


Needs Questionnaire and the Hazard Inventory/Job Task Analysis. 
 Ensure Employee Training Profiles are reviewed during the Performance Appraisal Process. 
 Ensure that all active procedures, policies, plans etc. are logged by there appointed Document 


Control Logkeeper. 
 Participate in an annual self-assessment (walk-through) of their assigned area. 


   
Environment, Safety, Health & Assurance - Shall: 


 Maintain an open-door policy where employees can communicate any safety concerns and 
track the closeout of their concerns. 


 Gather appropriate Lesson Learned articles and disseminate them via ESH&A's homepage. 
 Oversee the Laboratory's Safety Coordinator/Representative Program. 
 Serve as Lead Specialists during the Readiness Review process. 
 Coordination all Needs Assessment Program elements. 
 Coordinate all the elements of the Laboratory's Assessment Program. 
 Review, log and route for approval all Laboratory documents that have Lab wide or 


interdepartmental impact. 
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2.4 DOCUMENTS & RECORD PROGRAM  
 
Applicability Statement: 


The Documents and Records section applies to all employees.  
Program development resides with the Documents and Records 
Program with implementation assistance provided by the 
Laboratory’s appointed Record Liaisons and Document Logkeeper 
Custodians (DLCs). 
 


2.4.1 REFERENCES 
 
DOE O 201.1 Information Management Program 
36 CFR Chapter 12, Part 1200-1299 
DOE Roadmap to the Year 2000 
Guide 10200.008 Scientific and Technical Information Guide  
Procedure 10200.026, Documents & Records Inventory Procedure 
Procedure 10200.001, Writing Formal Procedures 
Procedure 10200.003, Writing Stand Alone Policy 
Procedure 10200.004, Writing Plans 
Procedure 10200.005, Forms Management 
Plan 10200.002, Ames Laboratory Documents and Records Management Plan  
 
2.4.2 BACKGROUND 
 
The Documents and Records Program ensures a sound records management program for the 
creation, maintenance and use, and final disposition of all Laboratory records. This program was 
implemented in response to the Records Management Planning Initiative (March 1993).  The 
primary emphasis has been placed on the Document Control Program; Record Series 
Establishment/Scheduling; the surveying of potentially contaminated records; the Vital Records 
Program; the maintenance, storing and protecting of inactive records; and Records Management 
Guidance. 
 
2.4.3 PROGRAM INFORMATION 
 
2.4.3.1 Document Control Program 
 
Document Control is the process of controlling the identification, preparation, review, approval, 
issuance, distribution, and cancellation of documents to ensure that only correct and current 
versions of the document are used in the work place or transmitted to outside entities.  The level 
of document control shall be established according to the complexity and hazards associated with 
the activities represented by the document.  Authors, Division Directors, and Program 
Directors/Department Managers are responsible for the initial release, distribution, and control of 
changes to documents originating within their supervision.  They are responsible for directing the 
document user on how to dispose of obsolete documents. Revisions to these documents are to be 
performed by the responsible author. Documents with Laboratory-wide impact shall be 
registered with Environment, Safety, Health & Assurance, 125 Spedding.  The following items 
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have been implemented to aid in a sound Document Control Program: Documentation 
Procedures, Document Control Program Database, Controlled Document Guidance and the 
Directives Program. 
  
Documentation Procedures 
Documentation Procedures were created to aid in the formalization and consistency of plans, 
policies, procedures, forms, handbooks and guides that impact at the Laboratory level. 
Employees charged with drafting documentation receive assistance from ESH&A on the proper 
formatting, approval, and registration actions needed to create Laboratory impacting 
documentation.  ESH&A provides a document review function to ensure consistency and 
submits documents for final approval signatures.  Approved documents are then distributed to 
the author and the original documents are registered and maintained by ESH&A. 
 
Document Control Program Database  
The database provides for the electronic registration of procedures, policies, plans, manuals, 
forms, handbooks, and guides that impact at a Laboratory-wide level. Registration allows for 
retrievability and accountability by tracking associated information for each document type, e.g., 
author, effective date, review date, revision number, etc. The original, hard copy record is also 
maintained by ESH&A, 125 Spedding. In 2006 the Document Control Database will be 
incorporated into the Laboratory’s Records Management Database (Versatile Enterprise).  This 
database has been customized with “user define fields” to track all necessary Document Control 
Information. 
 
Controlled Documents 
Controlled Documents are designated as such when the document warrants a more stringent 
issuance and revision policy.  The issuing Program/Department makes this determination if 
usage of the out-of-date documents would endanger the safety and performance of the activities 
addressed by the document.  This determination is based on the complexity and hazards 
associated with the activities represented by the document.  Each copy of a "Controlled 
Document" is uniquely identified and tracked by the issuing group.  Those "Controlled 
Documents" that impact at the Laboratory level shall be noted as registered documents on the 
Laboratory's Documents Control Program Database.  The issuing group also ensures that all 
copies have corresponding revision dates and that future revisions are circulated in a timely 
fashion.  "Controlled Documents" which are loose leaf in format are updated by an appointed 
individual from the issuing group to safeguard against outdated document versions.  If the 
issuing group maintains the records of outdated versions, they shall be marked "superseded" or 
"cancelled." Otherwise outdated versions are destroyed. 
 
Directives Program 
The DOE Directive System at the Ames Laboratory provides a means by which requirements 
and expectations in administering our prime contract are communicated to management at the 
laboratory.  The Directives that are part of the Ames Contract are listed in the “Ames Laboratory 
Work Smart Standards Set”. All Directives are received and logged by the Chief Operations 
Officer (COO).  The COO provides a first review of the document to determine whether 1) the 
Directive has already been implemented by the Laboratory, 2) the Directive is applicable to the 
Laboratory, 3) the Directive requires an action plan or response.  If the Directive requires a 
response, the COO assigns an appropriate Action Manager.  An email notification system is used 
directing the Action Manager to review the appropriate document on DOE’s RevCom System. 
Any comments on a Directive are sent to the COO and he enters the response on the RevCom 
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System.  If the Directive requires a developmental/ implementation plan then the Action 
Manager will draft the plan and implement the program.  It is the Action Managers responsibility 
to complete all outstanding issues by the suspense date identified by the DOE. 
 
2.4.3.2 Record Series Establishment/Scheduling   
 
Each Program/Department shall have an appointed Record Liaison.  The Record Liaison shall be 
responsible for establishing the Department/Program’s Record Series Titles for their area of 
charge. It is suggested that administrative series titles be in agreement with the series titles as 
indicated in the General Records Schedule and that scientific research records be maintained as 
individual project case files.  In addition, the Record Liaison shall maintain the file plan that 
generates from the Records Management Database (Versatile Enterprise) and for disposing of 
records that have passed their mandatory retention period (please note that there is a freeze on 
all epidemiological records).  All inactive records that have not passed their retention period 
shall be electronically indexed, bar coded, scheduled, protected, and stored in one of the 
Laboratory’s Records Holding areas.   
   
2.4.3.3 Surveying of Potentially Contaminated Records  
 
A Radiological Survey shall be performed on Laboratory Research Notebooks and any other 
records that may be potentially contaminated.  Researchers should contact the Health Physics 
Group at 4-2153 if they have a Laboratory Research Notebook that were issued prior to 1966, if 
they have performed radioactive materials work or if they suspect a Laboratory Notebook may 
be contaminated based upon their process knowledge.  Once the Laboratory Research Notebook 
has been cleared it shall receive an appropriately marked Contamination Survey Label and be 
microfilmed. Laboratory Research Notebooks which have been cleared are maintained in the 
Laboratory’s General Collection or are checked out to a requestor.  Contaminated books/records 
are maintained by the Health Physics Group in a secured area. 
 
2.4.3.4 Vital Records Program  
 
The Vital Records Management Program has been implemented to protect and access 
Emergency Operating Records and Rights and Interest Records.  The Laboratory’s personnel 
roster and financial information is protected on a daily backup tape by the Laboratory’s 
Information System Department.  Laboratory Research Notebooks issued after 1984, all Official 
Personnel Files terminated after 1993, and all inactive Employee Medical Files have been 
microfilmed.  Two microfilm copies will be kept by the Laboratory along with the original 
document and all three items are stored in different buildings.    
 
2.4.3.5 Pertinent Records 
Pertinent records demonstrate the completion of fundamental work.  Below is a description of 
the Laboratory’s pertinent records and databases.  
 
Laboratory Research Notebooks 
Laboratory research notebooks shall be obtained from the Ames Laboratory Storeroom.  Each 
notebook receives a bar code number and all pages are pre-numbered. A guidance statement for 
maintaining laboratory notebooks is permanently affixed to each notebook issued.  These 
guidelines do not describe the consistency of entries; rather, they suggest certain types of 
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information to be logged and offer an accompanying formatting procedure to facilitate the 
Laboratory's current microfilming process.  Laboratory notebook entries must include significant 
experimental results and discoveries (potential inventions) and shall include signatures of two 
witnesses of competent understanding.  A Laboratory Research Notebook must be submitted to 
the ESH&A's Documents & Records Office, 125 Spedding once it has been completed or upon 
the researcher’s checkout from Ames Laboratory.  The notebook is surveyed, filmed and entered 
into the Laboratory’s Lab Notebook Maintenance Database, which will be incorporated into the 
Laboratory’s Records Management Database (Versatile Enterprise).  The notebook’s author, 
current location, survey status, and associated microfilm roll number are indicated on the 
database. Laboratory Notebooks can be checked out by other Ames Laboratory researchers or are 
housed in the Laboratory's Records Holding Area. 
 
Ames Laboratory Training Records System (ALTRS)   
The ALTRS maintains the electronic training record of all Institutional Training Modules for 
each employee.  ALTRS integrates with the Laboratory’s Needs Assessment Program.  Training 
needs are assessed by responses to the Laboratory's Training Needs Questionnaire, which 
provides an Employee Profile Report, indicating mandatory, suggested, and elective training 
modules.  The Employee Training Profile is sent to both the supervisor and the employee so they 
are aware of the identified training requirements.  In addition, a hard-copy Employee Training 
File is maintained in the Training Office on each employee. Refer to section 3.3.5 for more 
information.  
 
Scientific and Technical Publications 
The Scientific and Technical Information (STI) Program manages the Laboratory’s Scientific 
and Technical Publications. Authors of Publications shall submit a copy of the following items to 
STI Program, 125 Spedding: 1) Journal articles which are being submitted for publication (draft 
copy), 2) Conference Proceedings, 3) Theses, 4) Research & Development Reports.  The 
submission of these documents is necessary as it allows the Laboratory to capture and share our 
researcher’s technical information with the National and International scientific community. The 
STI Program also satisfies DOE statutory dissemination requirements, promotes scientific 
advancement, and ensures a fair return on taxpayer investment. The STI Program also provides 
the service of processing patent approval clearances, preparing requisitions for reprint orders 
/page charges, as well as, maintaining the Laboratory’s STI Database. Researchers are also 
requested to provide a final copy of their published journal articles to the Documents & Records 
Office to facilitate the future distribution of their work to other Researchers and to promulgate 
the Laboratory's scientific archive collection.  
 
Software Development 


 Documentation of software development shall be maintained by the Group/Section responsible 
for the development of the software.  Software development must be reported to the Manager of 
Information Systems and to the Manager of Industrial Outreach and Technology Administration, 
to complete an Iowa State University an Intellectual Property and Disclosure and Record Form.  
A completed copy of the software should be provided to the Manager of Scientific and Technical 
Information to ensure a copy is provided to the DOE Office of Scientific and Technical 
Information (OSTI).   
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Computer Software Inventory 
In order to protect the government’s Cyber Resources the Ames Laboratory has written a Cyber 
Security Program Plan (Plan 50000.002), which meets the requirements of DOE O 205.1, Cyber 
Security Management Program.  This order states that the Laboratory’s CSPP document cyber 
resource protection, risk management analysis, corrective action development, security 
monitoring and requires response to CIAC Security Advisories. 
 
2.4.3.6 Maintenance, Storing, and Protecting 
 
Maintenance, storing, and protecting of records is primarily accomplished by the use of an 
electronic database (Versatile) and storage within the Laboratory’s Records Holding Area 
(RHA).  The RHA meets the National Archives and Records Administration requirements as 
outlined in CFR for Facility Standards for Agency Records Centers and will accommodate 
approximately 250 cubic feet of inactive records.  The RHA is used to house only inactive 
records, whereas, active records are stored in office space.  Records placed in the RHA are 
access limited and all records of the Ames Laboratory are unclassified.  Additional record 
storage is available at the Ames Laboratory Warehouse and it will accommodate approximately 
3500 cubic feet of inactive records. Inactive records that are permanent or have extended 
retention periods are stored at the RHA, whereas, records with relatively short retention periods, 
i.e., under ten years, are maintained at the Ames Laboratory Warehouse. 
 
2.4.3.7 Records Management Guidance 
 


 The following Records Management guidelines shall be utilized to comply with the Records 
Disposition requirements of 36 CFR.  These guidelines include: record validation, identification 
of records (inventory), classification, retention, authorization and receipt control, preservation, 
safekeeping, and disposition.   Also, these guidelines provide the framework to manage records 
generated as a result of Design, Training, Assessments, Corrective Actions, Calibration, 
Readiness Review, Procurement, etc. 
   
Record Validation  
Records are considered valid only if stamped, initialed, or signed and dated or otherwise 
authenticated by authorized personnel.  Authentication may take the form of a statement by the 
responsible individual or organization.  A valid record may be represented by the original record 
or a reproduced copy. 
 
Inventory 
An inventory shall be established to identify all active and inactive records by specific series 
descriptions.  Records series shall be maintained as subject or case files.  Also, Epidemiological, 
Vital (Emergency Operating Records and Legal Rights and Interest Records), Contaminated and 
Quality Assurance Record status shall clearly be noted on a record's Inventory Form.  Inventory 
Form information shall be maintained on the Documents and Records Database. 
 
Record/Non-record Classification   
A record is defined by its presentation of authenticated evidence of an organization's research, 
operational, or administrative activities, or by the informational value of the data contained 
within it.  Non-record are those records that do not meet all the criteria of a record and as such 
may be disposed of without archival authority.  Non-record materials include extra copies of 
documents kept only for convenience or reference, stocks of publications and processed 
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documents, and library or exhibit materials.  These documents can be disposed of at the 
discretion of the user. 
   


 Permanent/Temporary Classification  
 Permanent Records are those records determined by the National Archives and Records 


Administration (NARA) to have historical or enduring value warranting permanent preservation.  
Any record maintained for 100 years is considered a Permanent Record.  Permanent Record 
status shall be established in accordance with the General Records Schedule (GRS).  Temporary 
Records are those documents, which are not Permanent Records and are approved by NARA for 
destruction as indicated in the GRS.   
     


 Active/Inactive Classification   
 Records shall be classified as "Active" or "Inactive" by the record owner.  Active Records are 


those documents, records and non-records that are necessary to conduct day-to-day business and 
referred to at least once a month.  Inactive Records are documents that are referred to less than 
once a month or are needed only once a year for a specified time period.  Both Active and 
Inactive Records are retained for a duration of time to comply with the stated requirements of the 
GRS. 
 
Records Inventory Disposition Schedules
Records Management is controlled by inventorying records on Records Inventory and 
Disposition Schedules (RIDS).  These forms not only inventory records but also indicate their 
appropriate retention periods.  All RIDS information shall be input into and tracked on the 
Laboratory's Documents and Records Database. Hard-copies of the RIDS will not be maintained 
as this information can be printed off as file plans from the Versatile Records Management 
Database.  
 
Retention  
Records shall be retained in accordance to there RIDS.   Active Records are stored in the 
Department/Program office space of the originating organization and inactive records are 
maintained in a low-cost Records Holding Area.  The Laboratory's Records Holding Areas 
consist of the Ames laboratory Record Holding Area (RHA), the Laboratory's Warehouse and 
the Iowa State University Library (Archives Section).  The retention period for Active and 
Inactive Records shall meet the minimum retention time as stated in the General Records 
Schedule.   Records with unpublished retention times shall have a request for Records 
Disposition Authority Form (Standard Form 115) filed with NARA to obtain a proper disposition 
schedule.  These records shall be considered permanent until a disposition schedule is approved 
by NARA.  In addition, the Laboratory will follow the freeze requirement imposed on all 
epidemiological records. 
 
Authorization and Receipt Control  


 Individuals who have custody of records in permanent or temporary storage shall designate those 
individuals that shall have access to their records.  This security information has been provided 
to the Records Management Office who provides access to individuals based upon their 
employing Department/Program. Versatile Enterprise assigns security to records and will track 
information regarding the Laboratory’s Receipt Control System.  The Records Management 
Database designates the record, recipient, and date of all checked-out files/boxes and provides a 
method for re-cataloguing the record in its original storage facility. 
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Preservation and Safekeeping  


  Provisions shall be made to prevent damage from moisture, temperature and pressure.  Access 
controls shall be established to preclude unauthorized personnel from examining confidential 
records.  Record replacement contingency plans shall be enforced for all records designated as 
Vital Records.  
 
Disposition   
Procedural safeguards shall be established to prevent the inadvertent removal or destruction of 
records.  Inactive records shall be transferred from high-cost storage facilities to more 
economical storage means.  Stringent requirements shall be met when determining a records final 
disposition.  Requirements include the records appraisal, record owner's signature and 
concurrence from the GRS.  
 
2.4.4 TRAINING 
 
Detailed programmatic information is provided via the following institutional training modules: 
 


GENERAL EMPLOYEE TRAINING (D &R SEGMENT)                             #AL- 001          
Intended Audience: All employees 
Module Format: Classroom Instruction, reviews D&R Program 


and provides associated definitions. 
Incorporated into presentation on December 
15, 1994. 


Associated Retrain Period & Format: Retrain is required if an employee has been 
terminated from the Laboratory for more than 
a one-year period. All Ames Laboratory 
employees receive the Laboratory’s Annual 
Retrain Mailing, which covers, Fire Safety, 
Cyber Security, Physical Security, 
informational updates and policy reminders. 


 
RECORD INVENTORY TRAINING                                                              #AL- 061          
Intended Audience: Mandatory for appointed Record Liaisons. 
Module Format: Classroom Instruction and exercises. 


Estimated completion time: 2 hours. 
Associated Retrain Period & Format: No retrain required. 


 
There is no associated job activity-specific training required for this training subject.  


 
2.4.5 PERFORMANCE CHECKLIST 
  
Environment, Safety, Health & Assurance (Documents & Records Program) – Shall: 


 Provide assistance utilizing Documentation Procedures for formatting documents that impact 
at the Laboratory or inter-department level. 


 Review all documents that impact inter-departmentally or at the Laboratory wide level for 
formatting consistency. 


 Log all reviewed documents in the Laboratory’s Document Control Database.  
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 Forward all reviewed documents to the Directors’ Office for approval and signature. 
 File all original hard-copy documents that are approved by management.  
 Provide a copy of approved documents to the associated author.  
 Prompt all employees to review their documents in the Laboratory’s Annual Retraining 


Memorandum. 
 Update The Records Management Plan and the Records Management and Document Control 


Policies which have been included in the new Environment, Safety, Health and Assurance 
Manual.  


 Provide for the on-going Inventory of Records as inactive records that are retired to the 
Record Holding Area. 


 Schedule Program/Department record series and provide File Plans to these areas. 
 Offer record management assistance to Records Liaisons and to any individuals retiring 


records to the RHA. 
 Perform the Surveying of potentially contaminated records and shall continue to survey all 


Laboratory Research Notebooks prior to the microfilming process. 
 Manage the Laboratory’s Vital Records Program by performing the microfilming of 


Research Notebooks, Official Personnel Files, and Occupational records; while also ensuring 
protection of the Laboratory’s vital financial and personnel databases.  


 Provide for the maintenance, storage and protection of Laboratory Records by utilizing a 
Records Inventory Database and Record Holding Area that meets regulations.  


 Investigate imaging system options and determine which system will retrieve records most 
efficiently and maintain Laboratory records in accordance with their prescribed retention 
periods. 


 Evaluate the Laboratory’s Records Management Practices by performing self-assessments on 
the program. 


 
Record Liaisons – Shall: 


 Attend the Records Inventory Training module. 
 Identify all Record Series on the Ames Laboratory Records Inventory Form (form 


10200.035) and submit them to the Records Management Program for indexing. 
 Box and label inactive records by their registered series name. Note: Do not mix record 


series within the same box and do not pack contents tightly. 
 Maintain custody of the Program/Department’s File Plan and shall ensure records are held 


according to retention schedules. 
  
Document Logkeeper/Custodians (DLCs) 


 Understand the Laboratory’s Document Control Program and provide assistance to 
individuals within their Program/Department. 


 Assign index numbers to documents. 
 Log all associated document information, e.g., index number, document title, document 


originator, effective date, review date, revision number, controlled status, and usage.  
 Maintain a copy of all Program/Department documentation in a centralized area and/or an 


electronic copy. 
 Provide assistance utilizing Documentation Procedures for formatting documents that impact 


at the Laboratory or inter-department level. 
 Direct authors to register all documents that impact at the Laboratory or inter-department 


with the ESH&A Office. 
 
 


 
ESH&A Program Manual #10200.002  Section 2:  Page 16 







Section 2 Quality Assurance Program Revision 1: February 13, 2006 
 
 
Information Systems – Shall: 


 Perform tape back-ups of the Laboratory’s Mission-Critical Systems. 
 Store tape back-up in a fire resistant case that is stored in a building that is remote from the 


computer facility. 
 Maintain a Mission-Critical System Contingency and Business Continuity Plan for the 


Laboratory’s systems that contain vital records. 
 
Information Resources Board – Shall: 


 Evaluate and track all Information Resource activities to ensure compliance with Contract 
performance measures. 


 Support the Documents and Records Management Program in the creation; maintenance and 
use; and disposition of Laboratory Records. 


 Ensure the compatibility of all Information Resource activities through Strategic Planning 
 Assist in the formulation of overall policy governing the computing environment hardware, 


application software, and security issues for the Laboratory.  
 
Chief Operations Officer – Shall: 


 Review all incoming Directives from DOE and assign the appropriate Action Manager and 
Action Coordinators (if applicable). 


 Perform follow-up to ensure Directive suspense dates are met. 
 Serve as a member of the Laboratory’s Information Resources Board. 


 
Employees Shall – Shall: 


 Familiarize themselves with basic Records Management terminology, e.g., record, non-
record, active and inactive records, series, retention schedules, disposition, etc. 


 Review the Group/Department’s established record series and associated retention schedules. 
 (Research Staff) Purchase Laboratory Research Notebooks from the Ames Laboratory 


Storeroom and maintain research highlights in these notebooks. 
 (Research Staff) Bring completed Laboratory Research Notebooks to ESH&A, 125 Spedding 


for microfilming. 
 (Research Staff) Submit copies of Journals, Conference Proceedings, R&D Reports or Theses 


to the Scientific and Technical Information Office, 125 Spedding. 
 (Research Staff) Maintain records by Project Case Files (when possible) or by subject case 


files.  These projects will identify the researcher’s record series on the Records Management 
Database. 


 (Administrative Staff) Maintain records by subject case file and fiscal year (when possible).  
These will be identified as the Departments record series. 


 Purge obsolete non-records frequently and ship inactive records to the Records Management 
Office, 125 Spedding for indexing and maintenance at the Record Holding Area. 


 Maintain records in accordance with their established retention periods.  Note: there is a 
freeze on all epidemiological records.  Do not destroy these records. 


 Review emails prior to deletion to ensure that those that are considered “Record” are printed 
and maintained with the appropriate Project Case or Subject file. 
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2.5 WORK PROCESSES 
 
Applicability Statement:  The Work Processes section applies to all employees as each employee 


is responsible for the quality of their own work and shall embrace the 
philosophy of Integrated Safety Management for all work activities. 


 
2.5.1 REFERENCES 
 
Policy 10200.005 Ames Lab Stop Work Authority Policy 
Procedure 10200.010, Readiness Review Procedure 
Plan 40000.001, Event Reporting Plan 
 
2.5.2 BACKGROUND 
 
Ames Laboratory management has identified the space, activities, and personnel for which 
Programs/Departments have management responsibilities.  Programs/Departments, in turn, have 
assigned responsibilities to Group/Section Leaders.   The Group/Section Leaders closely monitor 
and manage the day-to-day performance of activities and therefore are best suited to identify and 
manage the hazards associated with the activities for which they are responsible. 
 
Since each individual is responsible for the quality of her/his own work, he/she needs to have 
clearly assigned authorities, roles, and responsibilities. Group/Section Leaders utilize work 
instructions to clearly communicate the requirements and hazards associated with activities. 
 
The Ames Laboratory has developed a set of requirements, supported by procedures and 
assessed through independent review, to ensure that activities have achieved operational 
readiness.  The level of independence of review and the rigor of application of the requirements 
for work processes are commensurate with the degree of risks associated with the activities. 
 
2.5.3 PROGRAM INFORMATION 
 
2.5.3.1 Identification of Activities/Hazard Identification/Risk Categorization 
 
Refer to section 1.5.3.1, which provides a complete overview of these topics: Identification of 
Activities, Hazard Identification and Risk Categorization.  Procedural information can be found 
by referencing the Readiness Review Procedure (Procedure 10200.010). 
 
2.5.3.2 Employee Exposures 
 
Ames Laboratory recognizes a strong obligation to provide a safe work place and to monitor 
and protect the health and safety of its employees.  State and federal regulations require that 
physical examinations and medical monitoring be provided to employees having potential 
exposures to work place hazards that have identified health risks.   
 
It is the responsibility of Group/Section Leaders to be aware of employee exposures and hazards 
and to complete a Hazard Inventory Form for all Ames Laboratory employees prior to the 
beginning of their work assignment.  This information will reside in the employee's medical 
record.  When an employee's exposure to hazards changes, due to a change in activities or job 
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responsibilities, the Group/Section Leader shall update the affected employee's Hazard 
Inventory Form.  Help and assistance are available from Occupational Medicine (294-2056) or 
the Environment, Safety, Health & Assurance Office (294-2153). 
 
2.5.3.3 Work Instructions 
Clear and concise work instructions shall be used to clearly communicate the requirements and 
hazards associated with activities in a timely manner.  The level of formality of work 
instructions shall be commensurate with the complexity and risks associated with the activity. 
Written instructions are required for activities with moderate/high complexity and/or risk. 
Written instruction may take the form of notes, memorandums, entries in logbooks and record 
books, forms, procedures, plans, and manuals.  Such written instructions shall clearly 
communicate all information necessary to perform the work in an efficient and safe manner.  
Formal written procedures shall be prepared and used to direct the work associated with 
activities that impact multiple organizations, have significant ES&H or programmatic impact or 
have Lab wide impact.  The procedure for Writing Formal Procedures (Procedure 10200.001) 
shall be utilized to direct the preparation of these formal procedures.  Operator Aids 
(information posted for operator use) may be used to supplement oral or written instructions. 
Operator Aids may come in many forms: copies of documents, system drawings, handwritten 
notes, information tags, and graphs.  Operator Aids shall be signed, dated, and reviewed 
annually for appropriateness. 
 
2.5.3.4 Job (Activity) Specific Training and Reading Requirements 
Management shall provide Job (Activity) Specific Training and utilize required reading to 
complement the education, experience, and knowledge of individual workers.  Supervisors shall 
be responsible for the administration and documentation of training associated with the 
activities for which they have management responsibilities.  Required reading shall be utilized 
to ensure that appropriate individuals are made aware of important information that is related to 
job assignments.  Specific guidelines for Job (Activity) Specific training are addressed in the 
Training Section (3.3.4). 
 
2.5.3.4 Communication 
Audible communication should be clear and concise.  The receiver to the extent necessary for 
the sender to ensure the instructions are correctly understood should repeat audible 
communication involving information useful in a potentially dangerous situation.  Audible 
communications equipment used to transmit emergency information or make required 
notifications shall be maintained to assure its operability during emergencies. 
 
2.5.3.5 Logkeeping 
Employees involved with shift-oriented work, as in hourly workers with consecutive shifts, 
shall utilize entries in logbooks to notify the next worker of status and operating conditions of 
the involved activity so that appropriate actions can be taken to maintain the safety and quality 
of work performance.  Group/Section Leaders shall establish applicability of logkeeping for 
their specific activities.  Guidelines for logkeeping shall include prompt recording, conditions 
and parameters of the activity, legibility of entries (black waterproof ink is recommended), 
method for corrections (single line through the incorrect entry, with initialed and dated 
corrections), periodic review by supervisor, and storage of logs. 
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2.5.3.6 System Components, Status, and Access 
Maintenance and status of system components, including structures, facilities and equipment, 
shall be controlled to the extent that activities can be performed safely and effectively.  
Independent Walk-Throughs shall review all laboratory equipment in accordance with the 
Property Management Regulation for Idle Equipment.  Also, access to system components shall 
be controlled through administrative procedures, signage and physical barriers, according to the 
item's associated risk.  Group/Section Leaders shall determine the level of review and 
independence of verifications necessary to ensure the reliability of system components.  Program 
Directors/Department Managers and Group/Section Leaders and employees shall conduct 
observations and Program/Department Walk-Throughs, as outlined in the Assessment Section 
(10) to ensure that ES&H considerations and activity functions are being conducted 
appropriately. 
 
2.5.3.7 Signage and Labeling 
Signage, the usage of signs for the notification of dangers, routes of egress, and access control, 
etc., are to be consistent with the signs approved by the ESH&A Office.  Labeling, the marking 
of equipment and piping shall be consistent with the labels used and approved by the Facilities 
Services, Engineering Services and ESH&A Offices.  Labeling shall be utilized for the 
identification and control of items as necessary. 
 
2.5.3.8 Stop Work Authority 
The purpose of the Stop Work Authority Policy is to provide Ames Laboratory employees with 
a Stop Work Authority process to prevent serious injury, impairment of health, or adverse 
impact to the environment.  Included in this policy is a process to start up operations that have 
been shut down (Readiness Review Procedure #10200.010).  The concept of having Stop Work 
Authorization for Ames Laboratory employees is recognized as a good management practice.  
Additional information regarding Stop Work Authority can be found in the Industrial/General 
Safety Program Section (5.2). 
 
2.5.3.9 Investigation and Notification of Abnormal Events 
Effective response to environmental, safety and health events requires timely notification of the 
appropriate organizations.  Ames Laboratory has numerous reporting responsibilities related to 
environmental, safety and health events.  These requirements include: Occurrence Reporting as 
per DOE G 231.1-2, Occurrence Reporting and Processing of Operations Information; reporting 
of radiological incidents (Price-Anderson Act Amendments reporting); reporting of injuries and 
illnesses to the Computerized Accident/Incident Reporting System (CAIRS) as required by DOE 
Order 231.1A chg1, Environment, Safety and Health Reporting; and reporting of incidents of 
security concern as per DOE Order 471.4, Incidents of Security Concern.  Further detail 
regarding the Reporting of Events can be found in the Introduction Section (1.6). 
 
2.5.4 TRAINING 
 


GENERAL EMPLOYEE TRAINING (GET) FOR NEW EMPLOYEES   #AL-001 
Intended Audience: Mandatory for all employees 
Module Format: The various work processes topics are 


incorporated in the "General Safety" section of 
General Employee Training (GET Estimated 
completion time: 1.5 hours.) 
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Associated Retrain Period & Format: Retrain is required if an employee has been 
terminated from the Laboratory for more than 
a one-year period. All Ames Laboratory 
employees receive the Laboratory’s Annual 
Retrain Mailing, which covers, Fire Safety, 
Cyber Security, Physical Security, 
informational updates and policy reminders. 


 
2.5.5 PERFORMANCE CHECKLIST 
 
Director - Shall: 


  Have Stop Work Authority for all Ames Laboratory activities and all activities performed in 
Ames Laboratory or rented space. 


 
Program Directors/Department Managers - Shall:  


 Promote Readiness Review with Group/Section Leaders 
 Stop Work in all the areas for which they have been assigned responsibility. 
 Ensure employees and contractors performing work at the facility adhere to the Stop Work 


Program. 
 Adhere to Document Control Program requirements for all documents with inter-


departmental or lab-wide impact. 
 Check for idle and obsolete equipment during Program/Department Walk-through. 
 Repeat communications when it is in regard to a potentially dangerous situation to ensure it 


is correctly understood. 
 
Group Section Leaders & Supervisors - Shall 


 Identify activities and associated hazards and submit activities for Readiness Review. 
 Comply with the recommendation of Readiness Review 
 Ensure that incidents, accidents, injuries and abnormal events are reported expeditiously. 
 Cooperate with all investigative and corrective efforts related to incidents, accidents, injuries 


and abnormal events 
 Stop Work in all the areas for which they have been assigned responsibility. 
 Ensure employees and contractors performing work the facility follow the Stop Work Policy 
 Adhere to Document Control Program requirements for all documents with inter-


departmental or lab-wide impact. 
 Identify and administer Job (Activity) Specific Training and maintain the training records. 
 Check for idle and obsolete equipment on an on-going basis.  
 Repeat communications when it is in regard to a potentially dangerous situation to ensure it 


is correctly understood. 
 
Environment, Safety, Health & Assurance - Shall: 


 Administer the Readiness Review processes and maintain appropriate documentation and 
database information. 


 Administer the Laboratory’s efforts for reporting and investigation of incidents, accidents, 
injuries, and abnormal events, and maintain related processes and appropriate documentation 


 Have Stop Work Authority for all Ames Laboratory activities and all activities performed in 
Ames Laboratory or rented space. 
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 Adhere to Document Control Program requirements for all documents with inter-
departmental or lab-wide impact. 


 Review, approve and display signage and labeling for notifications of danger, routes of 
egress, and access control. 


 Repeat communications when it is in regard to a potentially dangerous situation to ensure it 
is correctly understood. 


 Maintain emergency communication equipment. 
 
Facilities and Engineering Service Offices - Shall: 


 Review, approve and display signage and labeling for the marking of piping and equipment.  
 Repeat communications when it is in regard to a potentially dangerous situation to ensure it 


is correctly understood. 
 Maintain emergency communication equipment. 


 
Procurement - Shall: 


 Check for idle and obsolete equipment during the Independent Walk-through Program. 
 
Employees - Shall: 


 Report all incidents, accidents, injuries and abnormal events in a timely fashion. 
 Cooperate with all investigative and corrective efforts related to incidents, accidents, injuries 


and abnormal events. 
 Repeat communications when it is in regard to a potentially dangerous situation to ensure it 


is correctly understood. 
 Record the status and operating conditions of activities that are affected by shift work to 


assure appropriate actions can be taken to maintain the safety and quality of work 
performance. 
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2.6 DESIGN 
 
Applicability Statement:  The Design Process resides with the Engineering Services Department 


and the Facilities Services Group, 158 Metals Development.  
Employees needing Engineering Services or Facilities Services work 
assistance should call 4-3496 or 4-3756 respectively. 


 
2.6.1 REFERENCES 
 
Form 46200.036 Service Order Requisition 
Procedure 10200.010 Readiness Review Procedure 
 
2.6.2   BACKGROUND 
 
The design activities of the Ames Laboratory are primarily the responsibility of the Engineering 
Services and Facilities Services Groups.  The Service Order Requisition (SOR) (Form 
46200.036) is utilized to control and document the planning and development of design and 
fabrication activities with the service departments.  The requested field information on the SOR 
form documents that the anticipated safety impacts are considered during the design process by 
having both the requestor and service provider(s) address potential safety hazards at the 
inception of the activity.  The requested information documents the Readiness Review (RR) 
number (if any) assigned to the project and identifies potential safety impacts to both the 
requester and the service provider for the service being performed.  The ESH&A office receives 
a copy of the final, processed SOR.  The Program Information Section 2.6.3, below, defines the 
design process within the specific Groups and delineates the Design Policy/Requirements for 
quality assurance as driven by Integrated Safety Management policies. 
 
2.6.3 PROGRAM INFORMATION 
 
2.6.3.1 Facilities Services - Facilities Design 
 
Design activities are carried out primarily by Facilities Services’ engineers with the support of 
Autocad and a draftsperson.  Drawings and specifications are reviewed and approved by the 
appropriate project engineer and/or the Manager of Facilities Services.  
 
Project design, which cannot be completed due to time constraints or special requirements, are 
referred to an outside architectural firm, which has a standing contract with the Ames 
Laboratory.  The project engineer and the Manager of Facilities Services also review these 
contract documents.  As-built drawings are used to keep the Autocad-generated floor plans up-
to-date.  
 
Project design is performed based on a Service Order Requisition (SOR).  The standard 
procedure for handling SOR's includes review by ESH&A.  The level of review is commensurate 
with the scope of the project and for complex projects with significant hazards; a formal 
Readiness Review may be required.   Facilities Services SOR closeout procedures include 
feedback from the requestor verifying that the design/execution of the project meets the 
requestor needs. 
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Under design control, the project engineer/designer assumes additional responsibilities.  These 
include: generation of preliminary plans, specifications, initial cost estimates, and project 
description; assuring performance to specification of the final product; cost control on the work 
order/job order; timely procurement of all materials or parts; completion of the design; project 
scheduling, project status tracking, setup and delivery of the final product; and documentation/ 
generation of final as-built specification drawings. 
 
2.6.3.2   Engineering Services - Experimental Equipment Design 
 
Major projects requiring design are identified as a Work Order (WO) or Job Order (JO) via 
completion and approval by the requester of the ‘Service Order Request’ (SOR) form.  In 
accordance with Laboratory policy, all design performed on projects is defined, controlled, and 
verified. 
 
A project file folder is created for each project requiring $2000 or more of service work effort. 
The ESG-Administrative Office prepares the file and checks it out to the assigned Project 
Engineer/Designer.  The Project Engineer/Designer is the cognizant staff member most 
knowledgeable about the particular project.  All design and fabrication project correspondence 
including copies of purchase orders for procured parts are contained or referenced in the project 
file.  In all cases, the design adequacy is verified by the Project Engineer/Designer.   Major 
design changes from the original scope of work are to be documented via notes in the project file 
folder for future incorporation as needed into the as-built specifications and drawings.  
 
Under design control, the Project Engineer/Designer assumes other responsibilities as 
appropriate. 
 


•  Generation of preliminary plans, specifications, initial cost estimates, and project 
description. 


 
• Compliance with appropriate standards and codes and ESG/Ames Laboratory safety and 


quality procedures per ISM policies as described in the next paragraph addressing design 
work.   


 
•  Completion of the design (usually by Computer Aided Engineering and Computer Aided 


Design (CAE/CAD). 
 


 •  Timely procurement of all materials or parts. 
 


•  Fabrication scheduling. 
 
 •  Cost control of authorized project funding. 
 
 •  Project status tracking, system testing, setup and delivery of the final product. 
 
 •  Assuring performance to specification of the final product. 
 
 •  Final documentation/generation of final as-built specification drawings. 
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•  Completion of the 'Quality Assurance Document Record', organization, and return of 
project file folders to the ESG-Administrative Office for archiving upon project 
completion. 


 
Design work, including changes, shall be reviewed to ensure compliance with applicable ES&H 
requirements.  Reviews shall address design inputs, such as fire protection requirements, design 
bases, and reliability requirements. Final designs, field changes, and modifications should be 
approved by the original design organization or a technically competent designee and shall be 
translated into specifications and drawings.  Items associated with ES&H Hazard Levels II or III 
shall be subject to review by ESH&A with input from the following groups:  Engineering 
Services, Facilities Services, and Information Systems.  Items associated with ES&H Hazard 
Levels II or III activities shall also be subject to review by the Safety Review Committee.  All 
design items will be verified before final installation and functionality.  The Readiness Review 
Approval Form shall be used as the primary control instrument to ensure appropriate design 
reviews for new or significantly modified experimental equipment. 


 
Implementation of CAE/CAD in Engineering Services has necessitated making changes in 
previous design procedures as a quality control measure, these changes are: 
 
Mechanical Work Groups  


  To assure the proper routing of a project through design, fabrication, testing, and delivery, a 
Quality Assurance Document Record' will be attached to each project folder.  This record will 
track all design and material procurements as the project proceeds to completion.  Design notes 
on any significant design and/or fabrication field changes, provides additional documentation in 
the project file folder. 
 


 All projects requiring welding, shall be reviewed to determine if the nature of the work requires 
that the welding must be performed as part of the Certified Welding Program.  If such, all 
activity will be performed using the procedures defined in Procedure No. 46200.001 Welding 
Program. 
 
Electronics Work Groups   
Projects in electronics utilize separate quality assurance project documentation forms to insure 
the proper sequence in design and fabrication is followed.  A 'Quality Assurance Document 
Record' documents all design as well as any material procurements as the project proceeds to 
completion.  An Electronics CAD (ECAD) on-line monitoring system rigidly enforces 
methodology by automatically tracking a project through the electronic design CAD system in 
proper design sequence including schematic capture, board placement, auto route, photo tape, 
Gerber tape and archive state.  Design notes for any significant changes in the design or 
fabrication schedule are filed in the project folder. 


 
The generation of final project documents and as-built drawings is the responsibility of the 
Project Engineer/Designer assisted by Shop Supervisors of the Development Machine Shop and 
Technical Shop, with inputs from the respective machinists and electronic technicians. 
 
2.6.3.3 Information Systems 
Users specify program requirements and the Information System staff designs programs 
according to current standards and practices.  Programs are then reviewed by the User and are 
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modified as necessary. Once all modifications are complete the User signs-off on the jobs proper 
completion.  The Information System staff prepares final User and Technical documentation.  
These documents are maintained by Information System to allow for future modifications and 
troubleshooting.  In addition, Program files are backed up daily and are stored in a remote 
location to prevent loss.  
 
2.6.3.4 Environment, Safety, Health and Assurance 
The ESH&A Manager and safety specialists review SORs that have a potential safety impact for 
the requestor and/or the service provider.  This review process helps to ensure that all safety 
aspects are addressed prior to operation.  
 
2.6.4 TRAINING 
 
All design engineers and specialists are qualified by their educational degrees and/or experience 
and receive on-going professional development training as necessary.  Undergraduate student 
engineers will be excluded from performing engineered safety system design and will be closely 
supervised during the performance of all design efforts.  Special training will be given to 
undergraduate student engineers regarding limitation of design efforts and supervision 
requirements.  Their work will be reviewed and checked by their Work Group Supervisor. 
 
2.6.5 PERFORMANCE CHECKLISTS 
 
Facilities / Engineering Services shall: 


 Review all SORs to assess any potential safety impact for the requestor or the service 
provider. 


 Ensure design projects are defined, controlled, and verified. 
 Ensure sound engineering/scientific principles and appropriate technical standards and codes 


are incorporated into the design of structures, systems, processes, and components to a level 
of detail commensurate to the risk associated with the activity involved. 


 Identify design interfaces and coordinate all participating organizations. 
 Verify the adequacy of designs by qualified individuals or a group other than those who 


performed the original work prior to procurement, manufacture, or construction. 
 Maintain design project files and apply all quality assurance procedures.  


 
 Information Systems shall: 
 Develop and enhance programs to support the Laboratory’s continuous improvement efforts. 
 Maintain system documentation and associated software in accordance with records 


management practices. 
 Ensure mission-critical systems are protected by creating daily back-ups. 


 
Environment, Safety, Health & Assurance shall: 


 Review all SORs to assess any potential safety impact for the requestor or the service 
provider. 


 Initiate a Readiness Review if a project warrants. 
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2.7 PURCHASING AND PROPERTY SERVICES 
 
Appplicability Statement: 


The Procurement, Property Management, and Travel functions 
reside with the Purchasing Office, 211 TASF.  Purchasing 
information can be obtained from the Ames Laboratory 
Procurement Policies and Procedures Manual (58300.001), the 
Purchasing Guide (58302.001), the Property Management Guide 
(58301.001), and the Travel Handbook (58700.001).  Employees 
needing purchasing assistance should call 4-1780. 
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2.8 INSPECTION & ACCEPTANCE TESTING  
 
Applicability Statement: 


The Inspection and Acceptance Testing section primarily applies to 
Facilities; Engineering Services; Environment, Safety, Health and 
Assurance; and the Purchasing Department with implementation 
assistance from Program/Department Managers and 
Group/Section Leaders. 


 
2.8.1 REFERENCES 
 
Procedure 46200.001,Welding Program Procedure (Engineering Services) 
Procedure 46300.001, Welding Program Procedure (Facilities Services) 
 
2.8.2 BACKGROUND 
 
 Inspection and Acceptance Testing of specified items is conducted at the Ames Laboratory 
utilizing established procedures.  The inspection process involves the real-time quality control 
examination and/or observation of activities or items in relation to approved acceptance criteria 
as demonstrated by procedures, specifications, checklists or drawings.  The main Inspection and 
Acceptance Testing Areas are Procured Items, Measuring and Test Equipment, Welding, 
Hoisting and Rigging Equipment, and Safety Equipment. 
 
2.8.3 PROGRAM INFORMATION 
 
2.8.3.1 Procured Items 
 
A purchase requisition must be completed for every order that is processed through the Ames 
Laboratory Purchasing Office.  The Purchasing Office's Buyer will place the order and will work 
along with the requestor to ensure that the vendor is offering items that conform to the 
specifications required.  Currently, requisitions are coded to trigger an inspection by an 
Engineering Services Technical Specialist and an ES&H Specialist if it meets certain criteria. 
Once the item is received at the Ames Laboratory warehouse it is visually inspected for damage, 
matched against the purchase order and packing slip. The item is then routed to the requestor's 
specified delivery address by local transportation means.  The requestor then inspects the goods 
for conformance with his/her specified requirements.  
 
2.8.3.2 Measuring and Test Equipment Calibrations 
 
Ames Laboratory Group/Section Leaders are charged with the responsibility of assuring that 
Measuring and Test Equipment is of proper type, accuracy, and tolerance to accomplish the 
specified requirements.  In addition, they shall ensure that all instruments or equipment are 
properly labeled with a Calibration Inventory Label, e.g., "In Calibration System" Label (red) or 
a "Not In Calibration System" Label (green).   


 
Items shall be calibrated and adjusted at specified periods to maintain accuracy within necessary 
limits and shall have known valid traceable relationships to nationally recognized standards or 
the documented procedure of an Ames Laboratory expert. Calibration standards shall be 
traceable to four levels: 1) calibrated and traceable to a NIST Standard; 2) calibrated and 
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traceable to a Laboratory Standard; 3) calibrated and traceable to a comparable piece of 
equipment or instrumentation which is traceable to a NIST or Laboratory Standard; and, 4) 
calibrated to a known sample.  The frequency of calibration shall be directly dependent upon the 
equipment's required accuracy, intended use, frequency of use, stability characteristics and how 
it influences the quality of an item's characteristics.  It is also the responsibility of each 
Group/Section Leader to maintain all Calibration Verification Reports. 


   
2.8.3.3 Welding 
 
All welding (includes brazing and silver soldering but does not include soft soldering and does 
not include spot welding for research purposes, e.g., thermocouples and electronic contacts) at 
the Ames Laboratory shall be performed by the Engineering and Facilities Services Groups.  The 
welding program for the Engineering Services Group is governed by the Welding Program 
Procedure (Procedure 46200.001).  The welding program for the Facilities Services Group is 
governed by the Welding Program Procedure (Procedure 46300.001).  Refer to the 
Industrial/General Safety Program Section (5.10) for more detailed information regarding the 
Laboratory's Welding Program. 
 
2.8.3.4 Hoisting and Rigging 
 
Hoists and cranes shall undergo inspection and load tests when installed and after major 
modifications or replacement of major load carrying parts.  In addition, hoists and cranes shall be 
inspected on an annual basis and load tests shall be performed at a frequency commensurate with 
the hazard of the operation.  A Hoist and Crane Inspection Tagging shall be placed visibly on the 
equipment.  The inspection label indicates the re-inspection date.   The hoist or crane shall not be 
operated without a current inspection tag in place. 
   
All hoist and crane operators shall receive Hoisting and Rigging Training with a written 
examination. Group/Section Leader are responsible for conducting a hands-on lift with their 
employee as a part of job specific training.  Verification of Hoisting and Rigging Training shall 
be maintained on the Ames Laboratory Training Records System (ALTRS), which also identifies 
the operator's three year re-train date.   
 
The Environment, Safety, Health and Assurance Department shall maintain a Master Listing of 
all hoist and crane equipment.  Detailed information regarding the Hoisting and Rigging Program 
can be found in the Industrial/General Safety Program Section (5.16). 
 
2.8.3.5 Safety Equipment 
 
Ames Laboratory personnel conduct inspections of various types of equipment related to safety.  
These inspections are based on criteria, such as, the performance of the equipment and the 
performance of maintenance.  The items are labeled to indicate physical inspection, test and/or 
the performance of maintenance procedures. 
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2.8.4 TRAINING 
 
Detailed programmatic information is provided via the following institutional training modules: 
 


HOISTING AND RIGGING                                                                           #AL- 014          
Intended Audience: Mandatory for all workers whose job 


assignments involve use, servicing or 
maintenance and inspection of hoists. 


Module Format: Classroom Instruction, handouts, and quiz. 
Estimated completion time: 1 hour. 


Associated Retrain Period & Format: 3 year retrain; Classroom Instruction and quiz.
 


WELDING SAFETY and HOT WORK                                                                  #AL-149 
Intended Audience: Mandatory for Ames Lab individuals who perform 


electric or gas welding and cutting. 
Module Format: Classroom Instruction with video. Estimated completion 


time: 1 Hour 
Associated Retrain Period & 
Format: 


Three-year retrain. Retrain module consists of 
Classroom and video. 


 
Group activity-specific training shall be given to each employee prior to work that includes a 
hands-on lift and safety, maintenance & procedural information.  This training shall be 
documented by the Group Leader/Department Manager and the records maintained for a period 
of 5 years. 
 
2.8.5 PERFORMANCE CHECKLIST  
 
Facilities – Shall: 


 Maintain a database which tracks standard and/or preventative maintenance inspections that 
must occur at prescribed intervals.   


 Conduct walk-through inspections and log inspection information in the work system in the 
form of repair tickets, corrective work tickets or add it to the inventory of maintenance work. 


 Ensure Welding designs and specifications are written by a registered Professional Engineer 
licensed in the state of Iowa. 


 Ensure Welder qualifications and welding performance are accomplished in accordance with 
American Welding Society and American Society of Mechanical Engineers codes for welder 
qualification and structural welding. 


 Conduct weld inspections by a welding inspector certified by the American Welding Society.   
 Perform weld inspections in accordance with American Welding Society and American 


Society of Mechanical Engineers codes.   
 Release welding jobs only after receiving a Weld Inspector's final approval and will maintain 


Weld reports as a permanent part of the "Job Record".   
 Inspect Emergency showers monthly and will initial and date the Emergency Shower/Eye 


Wash Test Record Tag when completed.  Nonconforming showers shall be fixed on the spot 
or tagged out of service until corrected.  


 Inspect Eye Wash Stations monthly and will initial and date the Emergency Shower/Eye 
Wash Test Record Tag when completed.  Nonconforming Eye Wash Stations shall be fixed 
on the spot or tagged out of service until corrected. 
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 Utilize a computer driven ticketing system to prompt the conduction of inspections related to 
safety.  Facilities Services personnel shall conduct inspections: monthly of alarm and water 
flow rates; quarterly of fire doors; yearly of fire sprinkler systems, fire hoses, and fire 
dampers; and twice per year of the Pyrotronics fire sensor system. 


 Replace, fix, or tag-out any nonconforming fire protection system. 
 Work in a collaborative manner with ESH&A to inspect and maintain fume hoods on an 


annual basis.  Nonconforming fume hoods shall have a corrective maintenance ticket issued 
by the Facilities Group and fume hood adjustment shall be performed according to their work 
load schedule. 


 
Engineering Services – Shall: 


 Inspect activities that are categorized as new or significantly altered or modified.   
 Conduct system performance tests and verify an item or apparatus’ performance in 


accordance with associated requirements (e.g., high temperature components, high voltage 
insulation where required, or selected materials with low expansion coefficients). 


 Ensure that equipment designed and fabricated for scientific users meets the scope of work as 
defined by the Job Order or Work Order.  


 Document inspection/test results in project or equipment files. 
 Review higher risk purchase requisitions and conduct inspections as necessary. 
 Perform Calibrations on identified Measuring and Test Equipment. 
 Segregate M&TE, which is found to be out of Calibration and will identify it by affixing an 


"Out of Calibration Tag”. 
 Ensure Welding designs and specifications are written by a registered Professional Engineer 


licensed in the state of Iowa. 
 Ensure Welder qualifications and welding performance are accomplished in accordance with 


American Welding Society and American Society of Mechanical Engineers codes for welder 
qualification and structural welding. 


 Conduct weld inspections by a welding inspector certified by the American Welding Society.   
 Perform weld inspections in accordance with American Welding Society and American 


Society of Mechanical Engineers codes.   
 Release welding jobs only after receiving a Weld Inspector's final approval and will maintain 


Weld reports as a permanent part of the "Job Record".   
 Perform a monthly check of all Field Interface Units (FIU's) and their associated 


Uninterruptible Power Supplies (UPS's) for the Johnson Control JC-85.   
 Program and maintain the JC-85 Plant Protection System head-end equipment and shall 


coordinate with Johnson Control when contract service work is required. 
 Conduct monthly checks and annual inspections of the Public Address communication 


system.  
 
Environment, Safety, Health & Assurance – Shall: 


 Maintains a list of items or activities that need regular inspection and are also on call to 
inspect other items or processes that require their expertise.  


 Provide Hoisting and Rigging Training and Retraining  
 Oversee the Laboratory’s Hoisting and Rigging Program and maintain a master list of all 


Laboratory hoists and cranes. 
 Coordinate the annual review of Laboratory hoists and cranes 
 Conduct weekly inspections of first aid kits and quarterly inventories of the first aid closets.  


Nonconforming kits will be noted and corrected. 
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 Maintain the Maintenance Inspection Record Tag to document the inspection of fire 
extinguishers. 


 Conducts several daily checks of the Laboratory's communication systems. 
 Work in a collaborative manner with Facilities to inspect and maintain fume hoods on an 


annual basis.   
 
Purchasing – Shall: 


 Validate that suppliers are providing acceptable items and services by continually reviewing 
feedback from issued Quality Assurance Notices.  


 Eliminate vendors from the competitive bid process if their items are nonconforming.  
 Verify that items purchased conform to the specifications of the requestor and requirements 


of the Department of Energy. 
 Visually inspect received orders for damage and will match the purchase order against the 


packing slip. 
 Produce Discrepancy Reports for nonconforming goods and shall segregate the item until 


receiving personnel have solved the problem.  
 Ensure credit or replacement items for nonconforming orders. 
 Coordinate Quality Assurance Inspections of goods with the Engineering Services 


Department. 
 
Program Directors/Department Managers & Group Leaders/Section Leaders - Shall 


 Incorporate administrative controls into the inspection process (procedure) to preclude 
inadvertent bypassing of required inspections. 


 Assure that Measuring and Test Equipment is of proper type, accuracy, and tolerance to 
accomplish the specified requirements. 


 Label instruments or equipment with a Calibration Inventory Label, e.g., "In Calibration 
System" Label (red) or a "Not In Calibration System" Label (green).   


 Ensure Measuring and Test Equipment is calibrated against standards having an accuracy 
that will ensure that equipment maintains the required tolerances. 


 Maintain Calibration Verification reports in their files. 
 Ensure that hoist and crane operators have completed the Laboratory’s Institutional Training 


module (AL-014) prior to this activity.  In addition, they will ensure that they will complete 
the three-year retrain requirement to maintain qualified. 


 Maintain a complete and current record of inspection(s); documentation of each Engineered 
Lift; and an inventory of hoists and cranes which includes manufacture, model number, serial 
number, type, and capacity.   


  
All Employees – Shall 


 Inspects purchases for conformance with his/her specified requirements. 
 Attend Hoisting and Rigging Training (AL-014) if they will be utilizing this equipment. 
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2.9 ASSESSMENTS 
 
Applicability Statement: 


Assessments apply to all employees.  ESH&A also provides for the 
tracking and resolution of employee concerns and trending of 
dificiencies.  The Laboratory's Assessment Program is discussed 
in its entirety in Section 10. 
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Comments and questions regarding this section may be directed to the person listed below: 
 


Kate Sordelet, ESH&A  
125 Spedding 


294-1376  
 


NOTE:  This Section’s Sign-Off Record is maintained in the ESH&A Office, G40 TASF. 
 


 
 
 
 


TABLE OF CONTENTS 
 
  
 
SECTION 3 – TRAINING PROGRAM 
 
 Revision Review ........................................................................................................ii 
 Signature Page ...........................................................................................................iii 
 


3.0 Training Program.......................................................................................... 1 


 3.1 References......................................................................................................1 
 
 3.2 Background …………...................................................................................1 
 
 3.3 Program Information…..................................................................................1 


3.3.1 Needs Assessment Program………………………………………... 1 
3.3.2 Institutional Training Modules……………………………………...2 
3.3.3 Module Development……………………………………………….3 
3.3.4 Job (Activity) Specific Training…………………………………….3 
3.3.5 Training Records……………………………………………………5 
3.3.6 Training Coordination and Performance Reporting……………….. 5 
 


3.4 Training…………………………………………………………….……….6 
 
3.5 Performance Checklist……………………………………………………...8 


 
 
 


 
 


 


ESH&A Program Manual  Section 3: Page1    







Section 3 Training Program Revision 1: February 13, 2006 
 


 
 


REVISION / REVIEW LOG 
 
 
 
SECTION 3 – TRAINING PROGRAM 
 
 


 
Review 


Number: 
 
0 


Effective  
Date: 


 
02/29/00 


Contact  
Person: 


 
Kate Sordelet 


Pages  
Affected: 


 
All 


Description of Revision: 
 
 


Original Issue 
1 02/13/06 Kate Sordelet See Revision 


Description 
G:\Doc&Recs\DCP\Revision 


Description\Manual 10200.002 Section 3  
Revision 1.doc 


 
 


ESH&A Program Manual  Section 3: Page2    







Section 3 Training Program Revision 1: February 13, 2006 
 
 


 
 
 


SIGN-OFF RECORD 
 
The Environment, Safety Health and Assurance Program Manual has been reviewed and 
approved as documented below: 
 
 
 
 
Reviewed by:       Date:  
 Environment, Safety, Health & Assurance 
 
 
Approved by:       Date:  
 Division Director, Chief Operations Officer 
 
 
Approved by:       Date:  
 Division Director, Science and Technology 
 
 
Approved by:       Date:  
 Deputy Director 
 
 
Approved by:       Date:  
 Director 
 
 
 
 
 
 
 
 
 
Note: Original Sign-off Record with signatures is on file with ESH&A. 
 
 
 
 
 
 
 
 
 
 


ESH&A Program Manual  Section 3: Page3    







Section 3 Training Program Revision 1: February 13, 2006 
 
 
 
 
 
 


 
 


ESH&A Program Manual  Section 3: Page4    







Section 3 Training Program Revision 1: February 13, 2006 
 


3.0  TRAINING PROGRAM 
 
Applicability Statement: 


The Training section applies to all employees.  Program 
development resides with the Training Program with 
implementation assistance from Subject Matter Experts, Human 
Resources, Occupational Medicine, Program/Department 
Managers, Group/Section Leaders, Supervisors, Safety 
Coordinators, and Safety Representatives. 


 
3.1 REFERENCES 
 
Needs Assessment Process (Procedure 10200.016). 
A Visitor Safety Guide (Guide 10200.001) 
Emergency Awareness Training Form (Form 10200.001) 
Visitor Training (Procedure 10200.011). 
Training Module Development (Procedure 10200.002) 
 
3.2 BACKGROUND 
 
ESH&A coordinates the Laboratory’s Training Program, which provides employees with the 
training necessary for the safe and productive completion of there, work responsibilities.  A 
primary emphasis is placed on the fulfillment of Environment, Safety, and Health (ES&H) 
training requirements.  The heart of the Training Program is the Needs Assessment Process, 
which identifies training requirements and needs for Laboratory employees.  Subject Matter 
Experts (SMEs) provide training from various disciplines from around the Laboratory.  The 
SMEs in conjunction with the Training Coordinator, prepare sound lesson plans to address 
identified needs.  Course evaluations are also obtained to continually improve upon the training 
events.  Furthermore, the program utilizes the Ames Laboratory Training Records System 
(ALTRS) to track employee training participation in relation to mandatory job requirements.  
This information is shared with employees and supervisors to allow for development of 
individualized employee Training Action Plans (TAPs). The Training Program focuses on the 
following core activities: Needs Assessment Program; Institutional Training Modules (General 
Employee Training; Emergency Awareness Training; Visitor Training, etc); module 
development; Job (Activity) Specific Training; training record keeping (electronic and file copy); 
training coordination and performance reporting. 


 
3.3 PROGRAM INFORMATION 
 
3.3.1 NEEDS ASSESSMENT PROGRAM  
 
The Needs Assessment Program is a joint effort between Human Resources, Occupational 
Medicine, and ESH&A.  The Needs Assessment Program provides a mechanism to identify 
hazards, training needs, and job task elements.  The identification of hazards and job task 
elements are identified on a Hazard Inventory/Job Task Analysis Packet.  A supervisor 
completes this packet at the time of requesting a new hire.  Once an employee is hired, their 
training needs are determined by the completion of a Training Needs Questionnaire (TNQ).  The 
completion of the TNQ is a joint effort between the employee and their supervisor who ensures 
that mandatory requirements are met, as well as, professional development needs.  The results of 
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the TNQ are provided to both the supervisor and employee via an Employee Training Profile 
(ETP). The information collected during the Needs Assessment Process, aids the supervisor in 
planning for training events and triggers certain medical actions and related ESH&A room 
monitoring events.    
 
To assure that training needs are continuously addressed, ETPs are mailed to evaluating 
supervisors on an annual basis.  ETPs are sent out following the distribution of the Laboratory’s 
Performance Appraisals to allow for training goals to be established during the evaluation 
process.  In addition, Program Directors/Department Managers are provided with training 
completion statistics for all applicable mandatory training modules to ensure training 
requirements are being met.  Furthermore, supervisors are instructed to obtain a new TNQ for an 
employee should their assigned job activities change significantly or should they change job 
positions. 
 
3.3.2 INSTITUTIONAL TRAINING MODULES 
 
Institutional Training Modules are formally coordinated and tracked by the Laboratory's Training 
Office.  As stated above, Institutional modules are determined by an employees' assigned 
activities; however, each employee's ETP will automatically list the following core modules: 
Training Needs Questionnaire (AL-000), General Employee Training (AL-001), Emergency 
Awareness Training (AL-002), Sexual Harassment Awareness Training (AL-053), Cyber 
Security Training (AL-082), Fire Brochure (AL-089), Integrated Safety Management (AL-143),  
Security Immersion Training (AL-147), Counterintelligence Training (AL-164), Environmental 
Management Awareness Training (AL-182), Cyber Security Requirements Training (AL-187), 
Electrical Awareness Training (AL-190) and Foreign Visits and Assignments Training (AL-
194).   Listed below is a description of several of the Laboratory's key training modules. 
 
3.3.2.1  General Employee Training (GET) 
General Employee Training (GET) [AL-001] is a mandatory training module for all new Ames 
Laboratory employees, e.g., full time staff, graduate students, post doctorates, students, and other 
Ames Laboratory facility users (e.g., associates, etc.).  GET provides new employees with an 
understanding of the Laboratory's organization structure, policies and procedures, general safety 
policies and covers several other ES&H aspects.  GET should be completed within the first two 
weeks of employment.  Further Institutional training will be provided based upon the employee's 
work activities.  In addition, the employee's Program/Department and/or Group/Section shall 
provide Job (Activity) Specific Training based upon the employee's specific work. The Human 
Resource Office shall schedule a GET session for all new employees when they are checking 
into the Laboratory.  The Environment, Safety, Health & Assurance Office presents GET every 
week and documents an employee's training completion on the Ames Laboratory Training 
Records System. 
 
3.3.2.2 Emergency Awareness Training  
The Emergency Awareness Training module [AL-002] is mandatory for all Ames Laboratory 
employees.   It shall be the responsibility of the Program/Department's Safety Coordinator to 
ensure that a new employee is brought through this training within two weeks of their hire.   The 
training shall be directed according to the Emergency Awareness Training Form (Form 
10200.001) Checklist and shall cover such items as: the Ames Laboratory Safety Manual, 
Emergency Evacuation Procedures, communication systems, incident reporting procedures, and 
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the location of fire pulls, eye wash stations, fire extinguisher, emergency showers, and first aid 
kits.  The completion of this training module shall be documented on the ALTRS.  
 
3.3.2.3   Visitor Training 
All visitors to the Ames Laboratory shall receive some form of visitor training based upon their 
activities.  A Visitor Safety Guide (Guide 10200.001) shall be distributed to each visitor.  
Additional training for visitors shall be performed according to the procedure for Visitor 
Training (Procedure 10200.011). 
 
3.3.3 MODULE DEVELOPMENT 
   
Institutional modules shall be presented by Subject Matter Experts (SME's) utilizing formal 
training lesson plans.  These training lesson plans shall be developed in accordance with the 
procedure for Training Module Development (Procedure 10200.002).  This procedure directs the 
development of the training module, including the delineation of the requirement(s) for the 
training, the preparation of the lesson plan, and the incorporation of review statements by a 
Training Review Group.  The Training Review will be conducted by individuals with the 
appropriate technical background and will identify course deficiencies before general release to 
the intended audience. Once a module has been reviewed and approved an identification question 
is added to the TNQ to ascertain if the module is mandatory, suggested or elective for a 
particular employee or work position. Institutional modules have various formats that include, 
classroom instruction, video, examination and computer based training (CBT).  Training 
modules are continually reviewed by incorporating feedback from trainees, updated regulations, 
and reviews of other agencies training materials. 
 
3.3.4 JOB (ACTIVITY) SPECIFIC TRAINING 
Job Specific Training is the responsibility of each employee's Group/Section Leader and is 
designed to address the training aspects that relate to the employee's specific work location.  This 
would include a review of the Group/Sections policies and procedures along with hands-on 
training for specialized equipment.  
 
As Job Specific Training consists of training on individual activities it is not necessary that 
instruction be given formal lesson plans; however, the Group/Section Leader must maintain 
accurate operator aids, procedures, or manufactuer equipment manuals.  Furthermore, they must 
maintain a sign-off record that indicates which employees have been trained on the specialized 
activity.  
 
3.3.5 TRAINING RECORDS  
 
Training Records are maintained both electronically and manually. The Ames Laboratory 
Training Records System (ALTRS) is utilized to keep training records electronically.  ALTRS is 
utilized to continually review and delineate employees who are in need of an initial training or 
retraining.  ALTRS creates workflow efficiencies by performing information downloads for the 
distribution of training schedules and employee notifications.  Furthermore, the database 
provides detailed information on all institutional training modules, e.g., module description, 
length, instructor, status, etc.  In addition to the electronic training records, hard copy attendance 
records are maintained in the individuals’ Employee Training File.  Class rosters are also 
maintained by date to accommodate different search modes.  
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3.3.6 TRAINING COORDINATION AND PERFORMANCE REPORTING  
 
The Laboratory’s Training Coordinator performs training Coordination and Performance 
Reporting.  Training Coordination centers on analyzing retrain reports, planning training 
schedules, coordinating classes, modifying databases and providing training notifications for 
employees.  Other activities include distributing module retrain materials, the Annual Retrain 
Packet and Employee Training Profiles. Coordination efforts are also needed to assist Subject 
Matter Experts in the development and/or modification of training modules.  An annual Training 
Cost Report is also provided to the DOE covering program costs, student costs, contracted 
training costs, etc.  Also, statistics are maintained on key mandatory training events for 
submission on the Laboratory’s Self-Assessment Report.  
  
3.4 TRAINING 
 
A core set of Institutional Training Modules/Activities have been established for all Laboratory 
employees.  The training modules identified below are automatically indicated on each 
employee’s Employee Training Profile. 
 
 


Training Needs Questionnaire                                                                        #AL- 000     
Intended Audience: All employees 
Module Format: Questionnaire that delineates each individual’s 


training needs and identifies the training 
module’s associated priority and timing. 


Associated Retrain Period & Format: TNQ’s shall be updated when an employee’s 
job activities are significantly modified or if 
the employee position is changed considerably. 
Estimated completion time:  ~15 minutes 


 
GENERAL EMPLOYEE TRAINING                                                           #AL- 001    
Intended Audience: All employees 
Module Format: Classroom Instruction, reviews administrative 


policies, General Safety, Emergencies, 
Industrial Hygiene Program, Environmental 
Protection Program, and Radiation Safety. 
Estimated Completion time: 1.5 hours 


Associated Retrain Period & Format: Retrain is required if an employee has been 
terminated from the Laboratory for more than 
a one-year period. All Ames Laboratory 
employees receive the Laboratory’s Annual 
Retrain Mailing, which covers, Fire Safety, 
Cyber Security, Physical Security, 
informational updates and policy reminders. 
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 EMERGENCY AWARENESS TRAINING                                                   #AL-002 
Intended Audience: All Ames Laboratory employees 
Module Format: One-on-one emergency preparedness training 


provided by the Program/Department’s Safety 
Coordinator or Representative. Estimated 
Completion time: 1/ 2 hours 


Associated Retrain Period & Format: Retrain is only required if the employee moves 
to another work location with which they are 
not familiar. 


 
PORTABLE FIRE EXTINGUISHER TRAINING                                        #AL-017 
Intended Audience: Suggested - All employees 
Module Format: Classroom Instruction and hands-on practice. 


Estimated Completion time: 2 hours 
Associated Retrain Period & Format: No associated retrain requirement. 


 
SEXUAL HARRASSMENT AWARENESS TRAINING                              #AL-053   
Intended Audience: Suggested for all employees 
Module Format: Provided as a segment of GET.  Additional 


information is available as Computer Based 
Training with instructional materials. 
Estimated Completion time: 2 hours 


Associated Retrain Period & Format: No associated retrain requirement 
 


CYBER SECURITY AWARENESS TRAINING                                 #AL-082 
Intended Audience: All Ames laboratory employees 
Module Format: Provided as a segment of GET. Estimated 


Completion time: 15 minutes. 
Associated Retrain Period & Format: Annual retrain requirement.  CSAT Guide 


mailed to all employees as a part of the Annual 
Retrain Packet. 


 
FIRE SAFETY BROCHURE                                                                           #AL-089 
Intended Audience: All Ames Laboratory Employees 
Module Format: Provided as a segment of GET. Estimated 


Completion time: 15 minutes. 
Associated Retrain Period & Format: Annual retrain requirement.  Fire Safety 


Brochure mailed to all employees as a part of 
the Annual Retrain Packet. 


 
INTEGRATED SAFETY MANAGEMENT TRAINING                             #AL-143 
Intended Audience: All Ames Laboratory employees 
Module Format: Provided as a segment of GET. As of 5/2000 


all existing employees were provided training 
via classroom or CBT.  Estimated Completion 
time: 30 minutes. 


Associated Retrain Period & Format: No associated retrain requirement. 
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SECURITY IMMERSION TRAINING                                                          #AL-147 
Intended Audience: All Ames Laboratory employees 
Module Format: Provided as a segment of GET. As of 5/2000 


all existing employees were provided training 
via classroom or CBT on the Ames Lab Web 
site. Estimated Completion time: 11/2 hours. 


Associated Retrain Period & Format: No associated retrain requirement. 
 


COUNTERINTELLIGENCE TRAINING                                                  #AL-164 
Intended Audience: All Ames Laboratory employees 
Module Format: Provided as a segment of GET. As of 12/2001 


all existing employees were provided training 
via a training mailer.  Estimated Completion 
time: 15 minutes. 


Associated Retrain Period & Format: Annual retrain requirement provided as a 
mailer to all employees in December.  


 
ENVIRONMENTAL AWARENESS TRAINING                                         #AL-182 
Intended Audience: All Ames Laboratory employees 
Module Format: Provided as a segment of GET. As of 


12/21/2004 all existing employees were 
provided training via a training mailer and 
CBT on the Ames Lab web site.  Estimated 
Completion time: 1/2 hours. 


Associated Retrain Period & Format: No associated retrain requirement. 
 


CYBER SECURITY REQUIREMENTS TRAINING                                    #AL-187 
Intended Audience: All Ames Laboratory employees 
Module Format: Provided as a segment of GET. As of 


8/11/2005 all existing employees were 
provided training via a training guide on the 
internal Ames Lab web site. Estimated 
Completion time: 1/2 hours. 


Associated Retrain Period & Format: No associated retrain requirement. 
 


ELECTRICAL SAFETY AWARENESS TRAINING                                  #AL-190 
Intended Audience: All Ames Laboratory employees 
Module Format: Provided as a segment of GET. As of 9/7/2005 


all existing employees were provided training 
via a training mailer with a guide. Estimated 
Completion time: 1/2 hours. 


Associated Retrain Period & Format: No associated retrain requirement. 
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FOREIGN VISITS AND ASSIGNMENTS AWARENESS TRAINING        AL-194 
Intended Audience: All Ames Laboratory employees 
Module Format: Provided as a segment of GET. As of 


9/23/2005 all existing employees were 
provided training via a training mailer with a 
guide. Estimated Completion time: 1/2 hours. 


Associated Retrain Period & Format: No associated retrain requirement. 
 
 
3.5 PERFORMANCE CHECKLIST 
 
All Employees – Shall: 


 Complete a Training Needs Questionnaire with the assistance of their Group/Section Leader.   
 Attend General Employee Training and all other mandatory training modules that are 


identified on their Employee Training Profile.  
 Attend retraining events in accordance with a module’s prescribed retrain date. 
 Review the Laboratory’s Annual Retrain Packet that is distributed in August.  
 Respond to monthly training announcements by registering for class with the Training 


Department. 
 Follow the Visitor’s Procedure (Procedure #10200.027) for any research guests, equipment 


vendors, etc. who are visiting an Ames Laboratory owned or rented space. 
 Go through Human Resource’s formal checkout process, which automatically updates the 


ALTRS database. 
 
Subject Matter Experts – Shall: 


 Review DOE Requirements and other regulations for associated training requirements. 
 Develop and modify training lesson plans for their technical specialty.  
 Present training modules that rely on their technical expertise and track employee compliance 


with these modules. 
 
Human Resources – Shall: 


 Verify that each Personnel Requisition is accompanied by a completed Hazard Inventory/Job 
Task Analysis Packet. 


 Register each person for General Employee Training when they are going through the 
Laboratory’s checks-in process. 


 Forward completed Hazard Inventory/Job Task Analysis to Occupational Medicine for 
processing and filing. 


 Update the Human Resource database, which in turn updates ALTRS records accordingly, 
e.g., new hires, terminations, etc. 


 
Occupational Medicine – Shall: 


 Input Hazard Inventory/Job Task Analysis information into the OMSCREENS database, 
which triggers medical actions and ESH&A room monitoring. 


 Generates automated HI/JTA letters for any employees who have not completed these forms. 
 Verify that Laser Workers have had a baseline eye exam and handle billing with off-site 


vendor. 
 Provide Ames Laboratory employee with physicals per requirements. 
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Group/Section Leaders & Supervisors – Shall: 


 Complete a Hazard Inventory/Job Task Analysis Packet when submitting a Personnel 
Requisition to Human Resources.   


 Complete a Training Needs Questionnaire for employees with their assistance. 
 Ensure that their employees have attended General Employee Training. 
 Verify that their employee has received Emergency Awareness Training by the Program/ 


Department’s Safety Coordinator.  
 Review the Employee Training Profiles that are distributed annually in March and prepare 


Training Action Plans for employees as appropriate. 
 Ensure that their employees review the materials that are distributed in the Laboratory’s 


Annual Retrain Packet.  
 Identify all job activities that each employee will be performing and provide the appropriate 


Job (Activity) Specific Training (JAST) to ensure that they can perform all work activities in 
a safe manner. 


 Prepare and retain JAST Training sign-off records to demonstrate the completion of each 
training activity.   


 Follow the Visitor’s Procedure (Procedure #10200.027) for any research guests, equipment 
vendors, etc. that are visiting an Ames Laboratory owned or rented space. 


 Ensure that employees go through Human Resource’s checkout process. 
 
Program Directors/Department Managers – Shall:  


 Complete a Hazard Inventory/Job Task Analysis Packet when submitting a Personnel 
Requisition for a Group/Section Leader.   


 Complete a Training Needs Questionnaire for each of their Group/Section Leader with their 
assistance. 


 Ensure that their Group/Section Leaders have attended General Employee Training. 
 Verify that their Group/Section Leaders have received Emergency Awareness Training by 


the Program/ Department’s Safety Coordinator.  
 Review the Employee Training Profiles that are distributed annually in March and prepare 


Training Action Plans for their Group/Section Leaders. 
 Review Training Statistic Reports for mandatory training modules to ensure compliance.  
 Ensure that their Group/Section Leaders review the materials that are distributed in the 


Laboratory’s Annual Retrain Packet.  
 Identify all job activities that each Group/Section Leader will be performing and provide the 


appropriate JAST to ensure that they can perform all work activities in a safe manner. 
 Prepare and retain JAST sign-off records to demonstrate the completion of each training 


activity.   
 Ensure Group/Section Leaders go through Human Resource’s checkout process. 


 
Safety Coordinator /Representatives – Shall: 


 Conduct Emergency Awareness Training (EAT) for individuals in their 
Program/Department. 


 Review ALTRS information for employees in their Program/Department to ensure 
compliance with General Employee Training, EAT, and modules with mandatory status or 
associated retrain dates. 


 Provide JAST as requested by their Program/Department. 
 Provide Safety Meetings for the Program/Department’s employees as necessary. 
 Attend Safety Coordinator/Safety Representative meetings hosted by ESH&A. 
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Training Coordinator – Shall:  


 Distribute Training Needs Questionnaires to supervisors of new hires and distributes 
Employee Training Profiles to both the supervisor and the employee. 


 Coordinate all Institutional Module offerings and Special Session Training, e.g., monthly 
schedule, announcements, registrations, examinations, reminders, room and equipment set-
up, etc. 


 Track all Institutional Training records, statistics and costs. 
 Distribute annual Employee Training Profiles and Retrain Packets. 
 Coordinate with Subject Matter Experts on the development of and modifications to training 


lesson plans. 
 Distribute various retrain quizzes and study guides as required. 
 Modify ALTRS and the Needs Assessment System as necessary. 
 Update training forms, procedures, policies, etc. as required. 
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Jim Withers, ESH&A  
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4.0 INDUSTRIAL HYGIENE PROGRAM 
 
4.1 HAZARD COMMUNICATION (RIGHT TO KNOW) PROGRAM 
 
Applicability Statement: This section applies ONLY to those Groups/Departments whose 


employees use hazardous chemicals in a non-laboratory environment 
(hazardous chemical use in research laboratories is specifically 
covered by Section 4.2, Chemical Hygiene Program). 


 
This section also applies to the Environment, Safety, Health & 
Assurance (ESH&A) office which is charged with ensuring compliance 
with specific sections of the Iowa Chemical Risks Right To Know Law. 


 
4.1.1 REFERENCES 
 
29 CFR 1910.1200, Hazard Communication 
347 IAC Iowa Chemical Risks Right To Know (Chapters 110, 120, 130, and 140) 
Iowa State University Worker Right-To-Know Program 
 
4.1.2 BACKGROUND 
 
The purpose of the Hazard Communication regulation is to ensure that the hazards of all 
chemicals produced or imported are evaluated, and that information concerning their hazards is 
transmitted to employers and employees.  This transmittal of information is to be accomplished 
by means of comprehensive hazard communication programs, which are to include container 
labeling and other forms of warning, material safety data sheets (MSDSs) and employee training. 
The key components of the Laboratory’s Hazard Communication Program are an integral 
component of the Chemical Hygiene Program described in Section 4.2. 
 
4.1.3 PROGRAM INFORMATION 
 
Ames Laboratory follows the requirements listed in ISU’s Worker Right To Know Manual.  
Information on ISU’s program can be found at: 
 


http://www.ehs.iastate.edu/oh/wrtk.htm 
 
The basic elements of the Laboratory’s program are:  Worker or Employee Right to Know, 
Community Right to Know and Emergency Right to Know. 
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4.1.4 TRAINING 
 
Detailed programmatic information is provided via the following institutional training modules: 
 


CHEMICAL HAZARD COMMUNICATION                                                #AL-137 
Intended Audience: Mandatory for personnel who work with 


hazardous chemicals. 
Module Format: Classroom Instruction with Material Safety 


Data Sheet exercise. Estimated completion 
time:  2.0 hours 


Associated Retrain Period & Format: 5 year retrain. Classroom or Computer-Based 
Training instruction. 


 
HAZARD COMMUNICATION FOR EMPLOYEES                           #AL-150 
THAT DON’T USE CHEMICALS 
Intended Audience: Mandatory for all AL personnel who don’t 


work with hazardous chemicals. 
Module Format: Administered during General Employee 


Training via a handout and Material Safety 
Data Sheet exercise.  Estimated completion 
time: 15 minutes 


Associated Retrain Period & Format: No retrain. Course administered during 
General Employee Training. 


 
Group or activity-specific training shall be given to each employee prior to work that includes a 
discussion of chemical hazards, hazard mitigation, location of MSDSs and other safety 
information, emergency response measures and any other procedural information.  Verification 
of group or activity-specific shall be conducted during the Readiness Review of activities 
involving the use of chemicals. 
 
4.1.5 PERFORMANCE CHECKLISTS 
 
Group Leader / Department Manager shall: 


 Assure that all activities have been identified, reviewed and approved by the Laboratory’s 
Safety Review Committee via Readiness Review. 


 Attend Ames Laboratory “Chemical Hazard Communication” (AL-137) training.  Group 
Leaders receive Hazard Communication training through another course (Chemical Hygiene 
Training for Group Leaders) but need not attend Chemical Hazard Communication.   


 Assure Hazard Inventory / Job Task Analysis packets and Training Needs Questionnaires 
(TNQs) for all personnel are complete and current. 


 Conduct group or activity-specific hazard communication training for each employee prior to 
work that includes a discussion of chemical hazards, hazard mitigation, location of MSDSs 
and other safety information, emergency response measures and any other procedural 
information.  Verification of this training shall be conducted during Readiness Review. 


 Assure that group Standard Operating Procedures (SOPs) are current and that work is 
performed within established guidelines. 


 Assure that Material Safety Data Sheets (MSDSs) for all hazardous chemicals are present 
and accessible. 
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 Submit chemical inventories to ESH&A annually. 
 Assure that chemical container labeling is complete and in accordance with guidelines given 


in the ISU Worker Right-To-Know Manual. 
 
Employees shall: 


 Attend Ames Laboratory “Chemical Hazard Communication”, (AL-137) training. 
 Attend Ames Laboratory and / or ISU chemical safety training as indicated by Employee 


Training Profile. 
 Receive activity / experiment-specific training prior to working with hazardous chemicals 


including a discussion of hazard awareness and emergency procedures. 
 Perform work in accordance with group Standard Operating Procedures (SOPs). 


 
Environment, Safety, Health & Assurance (ESH&A) shall: 


 Maintain hard copies of MSDSs as received and make them accessible during normal 
business hours. 


 Maintain electronic access to Web-based sources of MSDSs and make them accessible 
during normal business hours. 


 Assure NFPA 704 signage is present and accurate for all hazardous chemical storage areas. 
 Conduct training modules and provide consultations on request that assist Laboratory 


personnel in the implementation of a group-specific Hazard Communication Program. 
 Assure that Ames Laboratory is in compliance with the provisions of Chapters 130 


(Community Right To Know) and 140 (Iowa Public Safety/Emergency Response Right To 
Know) of the Iowa Chemical Risks Right To Know law. 
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4.2 CHEMICAL HYGIENE PROGRAM 
 
Applicability Statement:  This section applies to groups/departments whose employees use 


hazardous chemicals in a laboratory environment.  Employees who 
use hazardous chemicals in a non-laboratory environment should refer 
to the Hazard Communication (Right to Know) Program discussed in 
Section 4.1. 


 
4.2.1 REFERENCES 
 
29 CFR 1910.1450, Occupational Exposure to Hazardous Chemicals in Laboratories 
Iowa State University Chemical Hygiene Plan 
 
4.2.2  BACKGROUND 
 
Use of a wide variety of hazardous chemicals is critical to fulfillment of the Laboratory’s 
research mission.  Many of the Laboratory’s research programs use hazardous chemicals.  The 
Laboratory has nearly 20,000 chemicals in its inventory.  The hazards associated with chemical 
use are significant and demand an effective management program.  This section describes the 
mechanisms by which worker and environmental protection from deleterious effects of 
hazardous chemicals is assured. 
 
4.2.3 PROGRAM INFORMATION 
 
Ames Laboratory follows the requirements listed in ISU’s Chemical Hygiene Plan.  The 
Chemical Hygiene Plan is a written program that sets forth the policies, procedures, and 
practices, both for employees who work with hazardous chemicals and for those whose 
responsibilities include the supervision of such work.  The ISU Chemical Hygiene Plan can be 
found at: 
 


http://www.ehs.iastate.edu/oh/labsafety.htm 
 
 
4.2.4 TRAINING 
 
Detailed programmatic information is provided via the following institutional training modules: 
 


CHEMICAL HYGIENE PLAN TRAINING FOR GROUP LEADERS      #AL-127 
Intended Audience: Mandatory for group leaders who supervise 


personnel who work with hazardous chemicals 
in a research laboratory. 


Module Format: Classroom Instruction. Estimated completion 
time:  2.0 hours  


Associated Retrain Period & Format: No retrain. Classroom and computer-based 
instruction. 
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CHEMICAL HAZARD COMMUNICATION                                                #AL-137 
Intended Audience: Mandatory for personnel who work with 


hazardous chemicals. 
Module Format: Classroom Instruction with Material Safety 


Data Sheet exercise. Estimated completion 
time:  2.0 hours 


Associated Retrain Period & Format: 5 year retrain. Classroom or Computer-Based 
Training instruction. 


 
Group / activity-specific training on chemical hygiene policies and procedures shall be given to 
each employee prior to work that includes a discussion of chemical hazards, hazard mitigation, 
location of MSDSs and other safety information, emergency response measures and any other 
procedural information.  Verification of training shall be conducted during Readiness Review. 
 
4.2.5 PERFORMANCE CHECKLISTS 
 
Group Leaders / Department Managers shall: 


 Assure that all research activities have been identified, reviewed and approved by the 
Laboratory’s Safety Review Committee via Readiness Review. 


 Attend “Chemical Hygiene Plan Training for Ames Laboratory Group Leaders”, (AL-127) 
training (NOTE: Hazard Communication training is also presented in this module.) 


 Assure that Hazard Inventory / Job Task Analysis packets and Training Needs 
Questionnaires (TNQs) for all personnel are complete and current. 


 Conduct group or activity-specific chemical hygiene training for each employee prior to 
work that includes a discussion of chemical hazards, hazard mitigation, location of MSDSs 
or other safety information, emergency response measures and any other procedural 
information.  Verification of this training will be conducted during Readiness Review. 


 Assure that group Standard Operating Procedures (SOPs) are current and that work is 
performed within established guidelines. 


 
Employees shall: 


 Attend “Chemical Hazard Communication”, (AL-137) training. 
 Attend Ames Laboratory and/or ISU chemical safety training courses as identified on a n 


Employee Training Profile. 
 Receive group / activity-specific chemical hygiene training prior to work that includes a 


discussion of chemical hazards and their mitigation. 
 Perform work in accordance with group Standard Operating Procedures (SOPs). 


 
Environment, Safety, Health & Assurance (ESH&A) shall:  


 Assist employees with hazard determinations including the performance of monitoring, 
procedure reviews, hazard control recommendations, etc. 


 Conduct training modules and provide consultations, upon request, that assist Laboratory 
personnel in the implementation of a group-specific Chemical Hygiene Program. 
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4.3 COMPRESSED / LIQUIFIED GASES 
 
Applicability Statement:  This section applies to Ames Laboratory employees who handle, store 


or use compressed / liquefied gases. 
 
4.3.1  REFERENCES 
 
ISU Document: Cylinder Safety Guidelines 
 
4.3.2  BACKGROUND 
 
Compressed and liquefied gases are routinely used in laboratory and various other operations at 
ISU and have the potential for creating hazardous working environments.  The safe use of 
compressed and liquefied gases are an integral part of an effective chemical management 
program.  Because of the diversity of gases used at Ames Laboratory and the associated acute 
hazards, the topic is addressed separate from the Chemical Hygiene Program section. 
 
4.3.3 PROGRAM INFORMATION 
 
Ames Laboratory’s policies and procedures for the safe handling of compressed and liquefied 
gases are discussed in the document “Cylinder Safety Guidelines”.  This document is applicable 
to all handling of gases at Iowa State University.  The basic principles of an effective 
management program for compressed and liquefied gases are: hazard classification, employee 
training, proper set-up and operation of systems as dictated by Standard Operating Procedures 
(SOPs), control of hazards through engineering controls /administrative controls / personnel 
protective equipment and emergency procedures. 
 
Detailed programmatic information is provided via the training module listed in Section 4.3.4. 
 
4.3.4 TRAINING 
 
Detailed programmatic information is provided via the following institutional training modules: 
 


CYLINDER SAFETY                                                                                         #AL-022
Intended Audience: Mandatory for personnel who work with 


compressed gas cylinders. 
Module Format: Classroom and/or computer-based instruction 


with quiz. Estimated completion time: 1.5 
hours. 


Associated Retrain Period & Format: No retrain. 
 
Group / activity-specific training on compressed gas usage shall be given to each employee prior 
to work that includes a discussion of specific hazards, hazard mitigation, equipment operation, 
location of MSDSs and other safety information, emergency response measures and any other 
procedural information.  Verification of group-specific training is conducted during Readiness 
Reviews. 
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4.3.5 PERFORMANCE CHECKLISTS 
 
Group Leaders / Department Managers shall: 


 Assure that all activities that involve use of compressed/liquefied gases are identified, 
reviewed and approved via the Readiness Review procedure. 


 Attend “Cylinder Safety”, (AL-022) training. 
 Assure that Hazard Inventory / Job Task Analyses packets and Training Needs 


Questionnaires (TNQs) for all personnel are complete and current. 
 Conduct and document group or activity-specific training prior to work that includes a 


discussion of compressed and liquefied gas usage, associated hazards and their mitigation, 
location of MSDSs or other safety information, emergency response measures and any other 
procedural information. 


 Assure that group or activity-specific Standard Operating Procedures (SOPs) are current and 
that work is performed within established guidelines. 


 
Employee shall: 


 Attend “Cylinder Safety”, (AL-022) training. 
 Receive group / activity specific training on the safe use of compressed and liquefied gases 


prior to work. 
 Perform work in accordance with group Standard Operating Procedures (SOPs). 


 
Environment, Safety, Health & Assurance shall: 


 Provide technical assistance to Ames Laboratory employees on the safe use of gases via 
workplace consultations and training sessions. 
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4.4  EXPOSURE ASSESSMENTS / MEDICAL SURVEILLANCE 
 
Applicability Statement: This section applies to all Ames Laboratory employees. 
 
4.4.1  REFERENCES 
 
Iowa State University document: Occupational Medicine Program 
 
4.4.2  BACKGROUND 
 
The accurate characterization of employee exposures to chemical, physical, biological and 
ergonomic exposures is a fundamental component of the Industrial Hygiene Program.  Accurate 
characterization is critical to the successful reduction or elimination of potentially harmful 
agents. 
 
Medical surveillance is a vital component of any employee health and safety program and is 
closely linked to data gleaned from exposure assessments.  Medical surveillance is one indicator 
that existing control measures are adequate.  Occupational Medicine also prevents injury and 
illness by identifying potential problems and dealing with them before they have deleterious 
health impacts. 
 
4.4.3  PROGRAM INFORMATION 
 
The Occupational Medicine Program provides comprehensive occupational health services to 
Ames Laboratory employees and is described in detail in ISU’s “Occupational Medicine 
Manual”.  The main mission of the Occupational Medicine Program is compliance with 
applicable Federal, State and local law with emphasis on prevention, early recognition, and 
treatment of occupationally related illness and injury.   
 
All Ames Laboratory employees and / or their supervisors are required to complete a Hazard 
Inventory and Job Task Analysis (HI/JTA) prior to their employment.  Supervisory personnel are 
required to keep these documents complete and current for each employee throughout their 
tenure at Ames Laboratory.  Successful completion of these documents assures that the 
employee’s hazards and activities will be reviewed as a part of the Industrial Hygiene and 
Occupational Medicine Programs. 
 
4.4.4  TRAINING 
 
There is no specific training module associated with this sub-section.  All employees are 
introduced to the Hazard Inventory and Job Task Analysis (HI/JTA) packet in “General 
Employee Training”, (AL-001) which is discussed in Section 3 (Training) of this manual. 
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4.4.5 PERFORMANCE CHECKLISTS 
 
Group Leaders / Department Managers shall: 


 Assure that all activities are identified, reviewed and approved via the Laboratory’s 
Readiness Review procedure. 


 Assure that Hazard Inventory / Job Task Analysis packets for all personnel are complete and 
current. 


 Review employee Hazard Inventories / Job Task Analyses on an annual basis and / or 
whenever activities change and update if necessary. 


 Assure that employees receive required medical examinations per notification by 
Occupational Medicine. 


 Assure that employees report to Occupational Medicine with work-related injuries. 
 
Employees shall: 


 Complete Hazard Inventory / Job Task Analysis packets and Training Needs Questionnaires 
(TNQs) in collaboration with supervisor at time of initial employment and whenever job 
functions and associated hazards change. 


 Receive mandatory medical examinations as notified by Occupational Medicine.  
 Report to Occupational Medicine with work-related injuries and / or illnesses. 


 
Occupational Medicine shall: 


 Conduct mandatory medical surveillance examinations. 
 Assure that employees receive medical surveillance examinations. 
 Identify potential or actual health effects resulting from work site exposures. 
 Communicate information regarding workplace health hazards to management, workers, and 


those responsible for mitigating work site hazards. 
 
Environment, Safety, Health & Assurance (ESH&A) shall: 


 Review site survey information and perform monitoring, as indicated, to characterize worker 
exposures. 


 Report exposure monitoring results to employees and Occupational Medicine as indicated. 
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4.5 ERGONOMICS 
 
Applicability Statement:  This section applies to groups/departments whose activities involve 


repetitive motions that may lead to cumulative trauma disorders.  
Examples include frequent use of computer keyboards and frequent 
lifting. 


 
4.5.1 REFERENCES 
 
Ames Laboratory document: “Ergonomics: Guidance for the Prevention of Ergonomic Stresses” 
 
4.5.2 BACKGROUND 
 
Working Americans spend about 2000 hours a year in the workplace.  Not surprisingly, all of 
these hours can take a toll on an employee’s eyes, back, hands and neck.  Poorly designed 
working environments can result in momentary pain or long-term injury and lead to reduced 
efficiency and production, loss of income, increased medical claims and permanent disability.  
Ergonomics is the art and science of designing the workplace to fit the worker.  The primary goal 
of ergonomics is the prevention of musculoskeletal injuries caused by poor lifting techniques 
and/or repetitive motions associated with job tasks. 
 
Occupational Medicine and Ames Laboratory’s Environment, Safety, Health & Assurance 
(ESH&A) are available to assist employees in the resolution of any potential ergonomic 
problems.  The following is provided as guidance information on ergonomics. 
 
4.5.3 PROGRAM INFORMATION 
 
4.5.3.1 Computer Workstation Ergonomics 
 
Perhaps the most commonly discussed workplace injury of the last decade has been carpal tunnel 
syndrome and related maladies of the wrist and hand.  Carpal tunnel syndrome is a part of a 
group of illnesses known as cumulative trauma disorders (CTDs). 
 
Computer data entry and computer workstations -- including the components of monitors, 
keyboards, chairs, and so on -- present a unique set of ergonomic situations that may need 
evaluation and correction.  The following guidelines can help employees work more comfortably 
and effectively at a computer workstation: 
 
Chair: 
• Adjust the height of the chair's seat so thighs are horizontal, feet rest flat on the floor, and 


arms and hands are comfortably positioned at the keyboard. 
• If the chair is too high, use a footrest to take pressure off the back of the thighs. 
• Armrests, seat back, and chair height should be adjustable. 
• Adjust the back rest so that it supports and fits the curvature of the lower back. 
• Seat cushions should be firm, not soft. 
• General rule of thumb on chair casters: Use hard (plastic) casters on carpeted surfaces and 


soft (rubber) casters on tile, concrete or wood surfaces. 
• If possible, arrange to sit in a demo model for up to a week prior to purchase. 
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Display: 
• Position the screen to minimize glare and reflections for overhead lights, windows, and other 


light sources.  An anti-glare filter screen can be used. 
• Adjust the display so the top of the screen is slightly below eye level when sitting at the 


keyboard. 
• Set the contrast or brightness of the screen to a comfortable level. 
 
Lighting: 
• Adjust drapes/blinds to reduce glare. 
• Adjust desk lamp or task light to avoid reflections on the screen. 
• Reduce overhead lighting. 
 
Document Holder: 
• Position document holder close to screen and at the same level and distance from the eye to 


avoid constant changes of focus. 
• Rotate position of document holder to opposite side of screen periodically. 
 
General Information: 
• Change position, stand up or stretch whenever you start to feel tired. 
• Use a soft touch on the keyboard, keeping hands and fingers relaxed, and wrists and body in 


neutral positions. 
• If the keyboard is too high, install an adjustable height keyboard tray; as a temporary 


measure, the seat height can be raised as long as the feet are supported by a footrest. 
• The head should be straight and balanced over the spine while looking at the screen. 
• Elbows should be bent at 90 degrees when hands are at the keyboard; wrists should be in a 


neutral position; utilize wrist rests at the edge of the keyboard for support. 
• Consult Occupational Medicine and/or Industrial Hygiene personnel if you have headaches, 


muscle/joint pain, tingling in the hands/fingers or other symptoms that you suspect may be 
related to computer work. 


 
4.5.3.2 Back Care and Safe Lifting 
 
Statistics show that 80% of Americans suffer from some type of back pain during their lifetime.  
The costs of back injuries are significant to employers in terms of lost work time and Worker's 
Compensation payments, while also impacting the employees’ general quality of life.  The 
principles of safe lifting are effective in reducing back injuries and are applicable to a variety of 
occupations.  Ames Laboratory offers training on how to prevent sprains and strains (see 
Training section).  Whenever you are lifting something, keep the following points in mind: 
 
• Plan each lift before you start, including the path you will be traveling. 
• Size up the load. Can you carry it or do you need help? 
• Get any needed equipment to help transport the load -- including a hand truck, pushcart, 


forklift or wheelbarrow. 
• Wear snug-fitting gloves to help you grip the load you are about to lift. 
• Do simple stretching and bending exercises before you lift. 
• Bend your knees and keep your back as straight as possible. Tighten stomach muscles before 


lifting. 
• Crouch, don't squat. 
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• Get close to the load, and hug it to your body before lifting. 
• Keep your head, shoulders, and hips in a straight line.  Maintain the lumbar curve of the 


lower back. 
• Reverse the steps for lifting when setting the load down -- keeping the pressure on your arms 


and legs, not on your back. 
• Prevent back strains by not bending at the waist to pick up any object. 
• Consult your supervisor about redesigning a work task to avoid unsafe lifting. 
 
4.5.4 TRAINING 
 
Detailed programmatic information is provided via the following institutional training modules: 
 


ERGONOMICS                                                                                            ISU# INH08 
Intended Audience: This workshop will address office ergonomic 


issues, focusing on types and prevention of 
repetitive motion injury, as well as proper 
workstation configuration and adjustment. A 
segment on low back pain is included that 
addresses proper lifting techniques and 
stretching exercises. NOTE: Attendance is not 
limited to office personnel. The core course 
material can benefit any employee where 
ergonomic problems are an issue. Anyone 
wishing to learn more about the prevention of 
repetitive motion injury should consider 
attending this course. 


Module Format: Classroom Instruction. Estimated completion 
time: 3.0 hours. 


Associated Retrain Period & Format: No retrain. 
 


SPRAINS & STRAINS PREVENTION TRAINING                                      AL-183 
Intended Audience: Provides employees with information on 


sprains and strains, contributing factors, body 
postures, engineering controls and safe lifting 
practices.  This course is required for all 
employees who lift, push/pull objects that 
weigh more than 40 pounds or who frequently 
lift, push/pull objects that weigh 20-40 pounds. 


Module Format: Computer-based instruction. Estimated 
completion time: 0.5 hours. 


Associated Retrain Period & Format: No retrain. 
 
 
4.5.5 PERFORMANCE CHECKLISTS 
 
Group Leader / Department Manager shall: 


 Assure that all activities are identified, reviewed and approved via the Laboratory’s 
Readiness Review procedure. 
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 Review ergonomic training course offerings as listed on the ISU and / or Ames Laboratory 
training schedules and attend, as appropriate. 


 Assure that Hazard Inventory / Job Task Analysis packets and Training Needs 
Questionnaires (TNQs) for all personnel are complete and current. 


 Assess group activities for repetitive motions including use of computers and materials 
handling (lifting, etc.). 


 Request ergonomic consultations from Occupational Medicine and Industrial Hygiene 
personnel, as needed. 


 Encourage group members to attend ergonomic training courses as listed on the ISU and / or  
Ames Laboratory training schedules. 


 
Employee shall: 


 Attend ISU and / or ergonomics courses as indicated by activities and supervisor. 
 Assess work activities for repetitive motions including use of computers and materials 


handling (lifting, etc.). 
 Request ergonomic consultations from Occupational Medicine and Industrial Hygiene 


personnel. 
 
Environment, Safety, Health & Assurance shall: 


 Notify employees of available training opportunities via monthly training newsletter. 
 Provide ergonomic consultations to employees upon request, in conjunction with 


Occupational Medicine personnel. 
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4.6 RESPIRATORY PROTECTION 
 
Applicability Statement:  This section applies to employees who use respiratory protection in the 


workplace. 
 
4.6.1 REFERENCES 
 
29 CFR 1910.134, Respiratory Protection 
 
4.6.2 BACKGROUND 
 
Hazards can be effectively controlled through engineering, administrative and / or personal 
protective equipment controls.  Engineering controls contain hazards at the source and are 
considered the most effective.  Administrative controls include standard operating procedures 
and, when followed, effectively reduce or eliminate hazards.  The last form of control is personal 
protective equipment and includes gloves, hard hats, steel-toed shoes and respirators. 
 
ESH&A administers the Ames Laboratory Respiratory Protection Program.  
 
4.6.3 PROGRAM INFORMATION 
 
Ames Laboratory follows the requirements listed in the ISU document “Respiratory Protection 
Program”.  Respirator users are identified by the Occupational Medicine database or by 
employees contacting ESH&A.  Hazard evaluations are conducted to evaluate the need for any 
type of respiratory protection including the use of disposable dust masks.   Fit-testing and 
training are conducted initially and annually thereafter.   
 
Detailed programmatic information is discussed via the training module listed in Section 4.6.4. 
 
4.6.4 TRAINING 
 
Detailed programmatic information is provided via the following institutional training modules: 
 


RESPIRATOR FIT-TESTING & TRAINING                                                #AL-011 
Intended Audience: Mandatory for employees who use any type of 


tight-fitting respirators. 
Module Format: Laboratory instruction with quiz. Estimated 


completion time:  1.0 hour. 
Associated Retrain Period & Format: Annual retrain. Written information and quiz. 


 
 
4.6.5 PERFORMANCE CHECKLISTS 
 
Group Leaders / Department Managers shall: 


 Assure all activities are identified, reviewed and approved via the Readiness Review 
procedure. 


 Attend respirator fit-testing and training prior to using any tight-fitting respirator. 
 Assure Hazard Inventory / Job Task Analysis packets and Training Needs Questionnaires 
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(TNQs) are complete and current for each employee. 
 
Employees shall: 


 Attend respirator fit-testing and training prior to using any tight-fitting respirator. 
 Notify ESH&A of any usage of single-use, disposable dust masks. 
 Perform work in accordance with group Standard Operating Procedures (SOPs). 


 
Environment, Safety, Health & Assurance shall: 


 Administer the ISU Respiratory Protection Program that includes conducting training, 
notifying employees of the need for refresher training, recordkeeping, etc. 


 Provide exposure evaluations, upon request, that will assist employees in determining the 
need for respiratory protection. 


 
Occupational Medicine shall: 


 Administer medical surveillance to respirator users, as required. 
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4.7 BIOHAZARDOUS MATERIALS 
 
Applicability Statement:  This section applies to groups/departments whose employees work 


with or may be exposed to biohazardous materials as part of their job 
responsibilities. 


4.7.1 REFERENCES 
 
ISU Biosafety Manual 
 
4.7.2 BACKGROUND 
 
Research with biohazardous materials is increasing at Ames Laboratory.  The ISU Biosafety 
Manual defines biohazardous materials as follows: 
 


“Biohazardous materials are those materials of biological origin that could potentially cause 
harm to humans, domestic or wild animals, or plants. Examples include recombinant DNA; 
transgenic animals or plants; human, animal or plant pathogens; biological toxins (such as 
tetanus toxin); human blood and certain human body fluids; and human or primate cell 
cultures.” 


 
Included in this definition are bloodborne pathogens as defined by OSHA’s Bloodborne 
Pathogen regulation.  Traditionally, occupational exposures to potentially infectious materials 
has been the biohazardous material of primary concern at Ames Laboratory.  A bloodborne 
pathogen is defined as any pathogenic microorganism present in human blood that can cause 
disease in humans.  These pathogens include the Human Immunodeficiency Virus (HIV) or 
AIDS virus, Hepatitis B virus (HBV) and other bloodborne infectious agents.  The information in 
this section describes the mechanisms by which biohazardous materials are evaluated and 
controlled.   
 
4.7.3  PROGRAM INFORMATION 
 
Ames Laboratory follows the requirements listed in ISU’s Biosafety Manual.  The Manual along 
with the information in this section constitute the Laboratory’s written program. Additional 
programmatic information is provided via the modules listed in section 4.7.4. 
  
The three areas of concern when using biohazardous materials are as follows: 
 
Licensing:  Does the Group Leader have a signed agreement with the vendor of the material that 
states the details of their use and disposition? 
 
Safety:  Are the materials pathogenic to humans, animals or plants?  Is so, has the project 
received Institutional Biosafety Committee approval?  Have employees received Biohazardous 
Materials and Bloodborne Pathogen training, as appropriate? 
 
Confidentiality:  Are there any unique identifiers associated with the samples?  If so, has the 
project received Institutional Review Board approval? 
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The primary mechanism by which work with biohazardous materials is evaluated is Readiness 
Review (described in Section 1).  Group Leaders should consult with ESH&A on the 
requirements for work with biohazardous materials early in the planning of research and prior to 
any research being conducte as many biohazardous materials have strict regulatory requirements 
for shipment, use and disposition. 
 
4.7.4 TRAINING 
 
The following institutional training modules provide detailed information to the student on 
biohazardous materials: 
 


 BIOHAZARDOUS MATERIALS: AN INTRODUCTION                                      (AL 0XX) 
Intended Audience: Mandatory for personnel who work with or 


supervise work with biohazardous materials as 
defined previously as a part of their job. 


Module Format: Web-based training. Estimated completion 
time:  1.0 hour. 


Associated Retrain Period & Format: No retrain. 


 
 
 
 
 
 
 


 
 BLOODBORNE PATHOGEN EXPOSURE CONTROL PLAN TRAINING           #AL035 


Intended Audience: Mandatory for personnel who work with or 
supervise employees who work with potentially 
infectious materials as a part of their job. 


Module Format: Classroom or web-based instruction. 
Estimated completion time:  1.5 hours. 


Associated Retrain Period & Format: Annual retrain. 


 
 
 
 
 
 
 


 
In addition to the institutional modules above, group / activity-specific training shall be given to 
each employee prior to work that includes a discussion of hazards associated with biohazardous 
materials in use, hazard mitigation, location of MSDSs and other safety information, emergency 
response measures and any other procedural information.  Verification of group-specific training 
shall be conducted during Readiness Reviews. 
 
4.7.5 PERFORMANCE CHECKLISTS 
 
Group Leaders / Department Managers shall: 


 Maintain an inventory of all biohazardous materials (see definition above). 
 Assure that all research activities involving biohazardous materials are identified, reviewed 


and approved via the Readiness Review procedure.  This approval will include verification of 
all ISU committee approvals including the Institutional Biosafety Committee and 
Institutional Review Board. 


 Complete the “Biohazardous Materials: An Introduction” course and, if appropriate the 
“Bloodborne Pathogen Exposure Control Plan Training” course. 


 Assure Hazard Inventory / Job Task Analysis packets and Training Needs Questionnaires 
(TNQs) for all personnel are complete and current and reflect work with biohazardous 
materials. 
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 Conduct and document group or activity-specific training prior to work that includes a 
discussion of the hazards of biohazardous materials, hazard mitigation, location of MSDSs or 
other safety information, emergency response measures and any other procedural 
information. 


 Assure that group Standard Operating Procedures (SOPs) are current and that work is 
performed within established guidelines. 


 Consult Environment, Safety, Health and Assurance with any questions related to 
biohazardous materials. 


 
Employees shall: 


 Attend “Biohazardous Materials: An Introduction” and “Bloodborne Pathogen Exposure 
Control Plan Training” as appropriate. 


 Receive group or activity-specific training prior to work that includes a discussion of the 
hazards associated with the potentially infectious materials being used. 


 Perform work in accordance with group Standard Operating Procedures (SOPs). 
 
Environment, Safety, Health & Assurance shall: 


 Maintain a facility-wide inventory of biohazardous materials and submit an annual report to 
the Ames Site Office. 


 Facilitate completion of Readiness Review and any applicable ISU committee approvals. 
 Assist employees with hazard determinations including the performance of monitoring, 


procedure reviews, hazard control recommendations, etc. 
 Conduct training module and provide consultations, upon request, that assist Laboratory 


personnel in the implementation of requirements of this section. 
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4.8  ASBESTOS 
 
Applicability Statement:  This section applies to groups/department whose employees remediate 


asbestos as certified asbestos abatement workers. 
 
4.8.1 REFERENCES 
 
29 CFR 1910.1001, Asbestos 
ISU Asbestos Management Program Manual 
 
4.8.2 BACKGROUND 
 
Health effects from asbestos exposure include asbestosis and mesothelioma.  Asbestos-
containing materials are prevalent throughout Ames Laboratory buildings and periodically 
require removal or encapsulation.  This section of the Program Manual describes how to 
implement the program that ensures all affected employees are protected from occupational 
exposure to asbestos. 
 
4.8.3  PROGRAM INFORMATION 
 
The purpose of the Asbestos Management Program is to assure the safe handling of asbestos 
during treatment, removal and disposal.  The program consists of comprehensive safe operating 
practices (which includes guidelines for all scales of asbestos projects). 
 
4.8.4 TRAINING 
 
Detailed programmatic information is provided via the following institutional training modules: 
 


SUPERVISOR / WORKER TRAINING                                                         #AL-159 
Intended Audience: This is required for supervisors and workers 


who conduct asbestos abatement work. 
Module Format: Classroom Instruction. Estimated completion 


time: 4.0 days. Course conducted by off-site 
vendor. 


Associated Retrain Period & Format: Annual retrain; 8-hour refresher. 
 


ASBESTOS AWARENESS TRAINING                                                          #AL-125 
Intended Audience: This is required for all employees who may 


potentially encounter asbestos in the course of 
their normal duties but do not handle it 
directly. 


Module Format: Classroom instruction. Estimated completion 
time: 1.0 day. 


Associated Retrain Period & Format: Annual retrain. 
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4.8.5 PERFORMANCE CHECKLISTS 
 
Group Leaders / Department Managers shall: 


 Assure that all activities are identified, reviewed and approved via the Laboratory’s 
Readiness Review procedure. 


 Assure that Hazard Inventory / Job Task Analysis packets and Training Needs 
Questionnaires (TNQs) for all personnel are complete and current. 


 Attend initial “Supervisor/Worker Training” and receive annual refresher training. 
 Assure that employees are performing work in accordance with policies and procedures that 


mitigate hazards associated with asbestos. 
 
Employees shall: 


 Attend initial “Supervisor/Worker Training” and receive annual refresher training. 
 Perform work in accordance with group Standard Operating Procedures (SOPs). 


 
Environment, Safety, Health & Assurance shall: 


 Provide consultations, upon request, to determine potential for asbestos exposure. 
 Collaborate with Facilities Services on work activities, bulk samples, training, waste 


disposal, state notifications and other programmatic elements. 
 
Facilities Services shall: 


 Perform asbestos remediation work in accordance with established policies and procedures. 
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4.9  LEAD 
 
Applicability Statement:  This section applies to groups/departments whose activities involve the 


use, maintenance, and disturbance of lead-containing materials.  At 
Ames Laboratory this primarily applies to Facilities Services.  Lead 
use in a research activity is covered by the Chemical Hygiene 
Program section. 


 
4.9.1  REFERENCES 
 
29 CFR 1910.1025, Lead 
 
4.9.2  BACKGROUND 
 
Health effects from lead exposure continue to be a concern in the workplace and in the home.  
Since the ban on lead in gasoline, lead levels detected in areas near roadway have decreased 
dramatically; however, lead based paint used in buildings and housing prior to 1980 continue to 
serve as significant sources of exposure. 
 
4.9.3  PROGRAM INFORMATION 
 
The Laboratory follows the policies and procedures detailed in the ISU document “Guidelines 
for Working with Lead-Containing Materials”.  The information in this document applies to the 
use, maintenance and/or disturbance of lead-containing materials at ISU.  The purpose of the 
document is to assure that lead and lead-containing materials are properly maintained and 
handled. 
 
Laboratory use of lead is covered in the Chemical Hygiene Program, Section 4.2. 
 
Detailed programmatic information is provided via the training modules listed in Section 4.9.4. 
 
4.9.4  TRAINING 
 
Detailed programmatic information is provided via the following institutional training modules: 
 


LEAD AWARENESS TRAINING                                                                          ISU #INH06 
Intended Audience: Employees and their supervisors who may 


sand, scrape, abrade or otherwise disturb lead 
containing building materials during 
construction, renovation or maintenance 
activities. 


Module Format: Classroom instruction. Estimated completion 
time:  2.0  hours. 


Associated Retrain Period & Format: No retrain. 
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4.9.5  PERFORMANCE CHECKLISTS 
 
Group Leaders / Department Managers shall: 


 Assure that all activities are identified, reviewed and approved via the Laboratory’s 
Readiness Review procedure. 


 Attend ISU “Lead Awareness Training”, (INH06). 
 Assure that Hazard Inventory / Job Task Analysis packets and Training Needs 


Questionnaires (TNQs) for all personnel are complete and current. 
 Assure that all work conducted by employees is done in accordance with the provisions of 


the ISU document “Guidelines for Working with Lead-Containing Materials”. 
 
Employees shall: 


 Attend ISU “Lead Awareness Training”, (INH06). 
 Conduct work in accordance with the provisions of the ISU document “Guidelines for 


Working with Lead-Containing Materials”. 
 
Environment, Safety, Health & Assurance (ESH&A) shall: 


 Assist employees with hazard determinations including the performance of monitoring, 
procedure reviews, hazard control recommendations, etc. 


 Provide consultations, upon request, that assist Laboratory personnel in the implementation 
of a group-specific program that assures the safe handling and use of lead and lead-
containing materials. 
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4.10 LABORATORY CHEMICAL HOOD TESTING PROGRAM 
 
Applicability Statement:  This section applies to groups/departments whose activities involve the 


testing and maintenance of chemical hoods.  At Ames Laboratory this 
primarily applies to Environment, Safety, Health & Assurance and 
Facilities Services. 


 
4.10.1  REFERENCES 
 
29 CFR 1910.1450, Occupational Exposures to Hazardous Chemicals in Laboratories 
 
4.10.2  BACKGROUND 
 
Laboratory chemical hoods are the primary engineering control utilized at Ames Laboratory for 
chemical safety.  When properly used, chemical hoods are effective in reducing or eliminating 
worker exposures to chemical vapors produced as a result of work with hazardous chemicals.  
Regular testing and certification of chemical hoods is essential to ensuring adequate 
performance.  This section describes the protocol for annual testing of chemical hoods at Ames 
Laboratory. 
 
4.10.3  PROGRAM INFORMATION 
 
The Environment, Safety, Health & Assurance office tests chemical hoods on an annual basis.  
Testing guidelines are gleaned from the ISU Chemical Hygiene Plan.  Industrial Hygiene 
personnel evaluate current usage of the chemical hood and make a determination of the adequacy 
of the face velocity rating.  ESH&A personnel consult with Facilities Services when face 
velocity adjustments are necessary. 
 
4.10.4 TRAINING 
 
There is no institutional training module associated with this section of the Environment, Safety, 
Health & Assurance Program Manual. 
 
4.10.5  PERFORMANCE CHECKLISTS 
 
Group Leaders / Department Managers shall: 


 Assure that all activities are identified, reviewed and approved via the Laboratory’s 
Readiness Review procedure. 


 Assure chemical hoods are used correctly and in accordance with the guidelines in the ISU 
Chemical Hygiene Plan (see Chemical Hygiene Program, Section 4.2). 


 Report chemical hood performance deficiencies to ESH&A for correction. 
 
Employees shall: 


 Use chemical hoods in accordance with guidelines in the ISU Chemical Hygiene Plan (see 
Chemical Hygiene Program, Section 4.2). 


 Report chemical hood performance deficiencies to supervisor. 
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Environment, Safety, Health & Assurance (ESH&A) shall: 


 Test chemical hood face velocities on an annual basis and request any modifications from 
Facilities Services. 


 Provide consultations, upon request, to Laboratory personnel on the use of chemical hoods. 
 
Facilities Services shall: 


 Modify chemical hoods as requested by ESH&A. 
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4.11 LASERS  
 
Applicability Statement:  This section applies to Groups/Departments that use lasers. 
 
4.11.1 REFERENCES 
 
Iowa State University Laser Safety Manual 
 
4.11.2 BACKGROUND 
 
Use of laser systems is an important part of research conducted at Ames Laboratory.  The 
hazards associated with lasers are significant and demand an effective management program.  
This section describes the basic elements of the Laboratory’s Laser Safety Program. 
 
4.11.3 PROGRAM INFORMATION 
 
Ames Laboratory follows the requirements listed in Iowa State University’s Laser Safety 
Manual.  This document can be viewed at: 
 


http://www.ehs.iastate.edu/publications/manuals/laser.pdf 
 
The basic elements of the ISU document are: Responsibilities, Basic Laser Characteristics, 
Classes of Lasers, Beam Hazards, Associated Hazards, Laser Safety Practices, Requirements for 
Laser Operations, Personal Protective Equipment, Warning Labels & Signs, Laser Safety 
Standard Operating Procedures, Laser Safety Training, Medical Surveillance & Exposure 
Incidents.  The following is an abbreviated summary of each of these elements.  The reader is 
referred to the full text of the Manual for a complete version of this information. 
 
4.11.3.1 Responsibilities 
 
Environment, Safety, Health & Assurance (ESH&A) is responsible for maintaining an 
inventory of all Class 3b & 4 lasers, reviewing procedures, providing technical assistance, 
verifying training records and facilitating the completion of training.  The Laboratory’s Laser 
Safety Officer (LSO) (Jim Withers) is a member of the ESH&A office. 
 
Laser user is responsible for meeting all applicable requirements including training and medical 
surveillance before operating a 3b or 4 laser and following safe work practices when working 
with lasers including the use of appropriate PPE. 
 
Group Leader is responsible for ensuring that laser users are authorized, trained and medically-
approved to use lasers and that an approved Standard Operating Procedure (SOP) is being 
followed that includes the use of appropriate Personal Protective Equipment (PPE).  Work 
practices are regularly observed and any deficiencies corrected. 
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4.11.3.2 Basic Laser Characteristics 
 
Laser radiation transmits energy.  This energy is deposited in the form of heat.  The principle 
target organs of concern are the eyes and skin.  The degree of hazard for laser radiation is 
dependent on the wavelength, the intensity or power and the duration of exposure. 
 
4.11.3.2 Classes of Lasers 
 
Class 1 Laser – low power, completely enclosed, exempt from any control measures. 
Class 2 Laser – power <1 milliwatt, blink reflex of human eye is usually adequate control, 
training and medical surveillance not required. 
Class 3a Laser – power levels of 1-5 milliwatts, significant hazards when viewed through optical 
instruments, training and medical surveillance not required. 
Class 3b Laser – power levels of 5-500 milliwatts, hazardous upon direct viewing or 
diffuse/specular reflection, training and medical surveillance required. 
Class 4 Laser – power levels >500 milliwatts, hazardous upon direct viewing or diffuse/specular 
reflection, potential for fire hazards, training and medical surveillance required. 
 
4.11.3.3 Beam Hazards 
 
The nature of laser beam damage is dependent on the wavelength of light, energy of the beam, 
divergence and exposure duration.  The primary organ of concern is the eye with heating of the 
tissue being a principle adverse effect.  The retina is the part of the eye of particular concern as 
this tissue does not regenerate. 
 
4.11.3.4 Associated Hazards 
 
There are additional hazards associated with lasers.  Electrical hazards are a concern due the 
high-voltages required to power lasers.  Chemicals such as dyes are sometimes used with laser 
and can be toxic.  Collateral radiation can be given off as a “by-product” of the primary laser and 
can include forms of ionizing radiation.  A fire hazard can be created by any combustible 
material that is exposed to high beam irradiance for more than a few seconds.  Explosion hazards 
exist with high-pressure lamps, filament lamps and capacitors. 
 
4.11.3.5 Laser Safety Practices 
 
Common work area safety practices include:  isolating the laser from uninformed or curious by 
standers, setting up the laser operation above or below normal eye level, enclosing the beam 
when practical, reducing the potential for reflections and covering windows to hallways.  Laser 
use safety practices include:  avoiding direct beam observations, keeping unauthorized personnel 
out of laser labs and the use of appropriate Personal Protective Equipment (PPE). 
 
4.11.3.6 Requirements for Laser Operations 
 
General requirements for laser operations include:  using lasers for their intended purpose, 
assuring that all 3b and 4 lasers have been registered and reviewed by the Laser Safety Officer, 
assuring that all 3b and 4 laser operators have received training, a medical exam and are using 
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appropriate PPE.  All lasers require a protective housing.  Interlock systems must be in place for 
all Class 4 systems used at Ames Laboratory.  Laser control areas are to be designated for use of 
Class 3b and 4 systems.  Control areas must be appropriately signed and designated for 
authorized personnel only. 
 
4.11.3.7 Personal Protective Equipment 
 
When engineering and administrative controls are not feasible, the use of appropriate PPE is 
required.  Eye protection must be suitable for the laser in use.  Occasionally, protective clothing 
such as gloves and forearm covers might be required to avoid damage to the skin. 
 
4.11.3.8 Warning Labels and Signs 
 
Lasers and laser systems require appropriate signage.  The verbiage on signage is specific to the 
class of laser.  ANSI Z136.1 requirements will be followed for all laser signage. 
 
4.11.3.9 Laser Safety Standard Operating Procedures 
 
A written SOP is required for laser Class 3b and 4 laser operations.  SOPs will reside in the 
Readiness Review file for the activity. 
 
4.11.3.10 Training 
 
All Class 3b and 4 laser operators are required to take the Ames Laboratory laser safety training 
module.  Additionally, 5-year refresher training is required for all Class 3b & 4 laser users. 
 
4.11.3.11 Medical Surveillance & Exposure Incidents 
 
Baseline eye exams are required for all Class 3b & 4 laser users.  Additional medical exams may 
be indicated in the event of an exposure. Employees are required to report all laser exposure 
events. 
 
 
4.12 TRAINING 
 


LASER SAFETY TRAINING                                                                           #AL-070 
Intended Audience: Mandatory for all workers who work with 


Class 3b and 4 lasers. 
Module Format: Module consists of a video; computer based 


training. The participant shall also complete a 
base line eye exam. Estimated completion time: 
1.5 hours. 


Associated Retrain Period & Format: 3 year retrain via a Web-based course. 
 
Group / activity-specific training shall be given to each employee prior to work that includes a 
discussion of laser hazards and hazards associated with the laser, such as laser dyes, electrical 
hazards, chemical concerns, etc.  In addition, the group or activity training shall review 
emergency response measures and any other procedural information. 
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4.11.5 PERFORMANCE CHECKLISTS 
 
Group Leader / Department Manager shall: 


 Assure that all activities are identified, reviewed and approved via the Laboratory’s 
Readiness Review procedure. 


 Attend Ames Laboratory “Laser Safety” training, (AL-070) if working with Class 3b and 4 
lasers and receive baseline and exit eye exams.  


 Assure Hazard Inventory/Job Task Analysis packets and Training Needs Questionnaires 
(TNQs) for all personnel are complete and current. 


 Conduct and document group/activity-specific laser training for each employee prior to work. 
 Conduct periodic observations of work to ensure that safe work practices are being 


conducted. 
 Assure that group Standard Operating Procedures (SOPs) are current and that work is 


performed within established guidelines. 
 Assure that laser laboratory is set up in accordance with the ISU Laser Safety Manual. 


 
Employees shall: 


 Attend Ames Laboratory “Laser Safety” training, (AL-070) if working with Class 3b and 4 
lasers and receive baseline and exit eye exams. 


 Receive activity or experiment-specific training prior to working with lasers. 
 Perform work in accordance with group Standard Operating Procedures (SOPs) including the 


use of appropriate PPE. 
 
Environment, Safety, Health and Assurance (ESH&A) shall: 


 Perform Laser Hazard Assessments initially and review on an annual basis.  The annual 
review will include observation of work.  LHAs may also be done if significant changes are 
made in the set up of a laser system. 


 Advice Laboratory personnel on the safe use of lasers and assist with group-specific 
implementation. 


 
Occupational Medicine shall: 


 Facilitate the completion of laser eye exams for Laboratory personnel. 
 
 
 
 


 
ESH&A Program Manual #10200.002  Section 4:  Page 28 







Section 4 Industrial Hygiene Program  Revision 2: January, 2007 
 
 
4.12 RADIO FREQUENCY (RF) RADIATION-GENERATING DEVICES 
 
Applicability Statement:  This section applies to Groups/Departments that use RF radiation-


generating devices. 
 


4.12.1 REFERENCES 
 
American Conference of Governmental Industrial Hygienists (ACGIH) Handbook “Threshold  
 Limit Values (TLVs) for Chemical Substances and Physical Agents and Biological  
 Exposure Indices”  
ANSI/IEEE Standard C95.1 Safe Levels With Respect to Human Exposure to RF Radiation,  
 3kHz to 300 GHz 
 
4.12.2 BACKGROUND 
 
Use of devices that generate RF radiation is an important part of several of the Laboratory’s 
research programs.  The hazards associated with RF radiation are potentially significant and 
demand an effective management program.  This section describes the health physics protection 
mechanisms designed to ensure worker protection from RF radiation. 
 


4.12.3 PROGRAM INFORMATION 
 
Ames Laboratory follows the requirements listed in American Conference of Governmental 
Industrial Hygienists (ACGIH) Handbook entitled “Threshold Limit Values (TLVs) for 
Chemical Substances and Physical Agents and Biological Exposure Indices” and ANSI/IEEE 
Standard C95.1, “Safe Levels With Respect to Human Exposure to RF Radiation, 3kHz to 300 
GHz.”  These documents, along with the information contained in this section of the Ames 
Laboratory ESH&A Program Manual and the training information presented below constitute the 
Laboratory’s written program.  The basic elements of the Laboratory’s program are: 
ESH&A surveys of RF systems, Readiness Review procedures and the group-specific safety 
training for laser users. 
 
4.12.3.1 EMFs and RFR  
 
Electromagnetic energy exists in a variety of forms: television and radio waves, heat lamp 
radiation, microwaves, light from the sun and other sources, and electrical currents passing 
through wires.  Electromagnetic energy occurs in two forms.  When current passes through 
electrical wires, electromagnetic energy is created as fields around the wires.  These fields, called 
electromagnetic fields (EMFs), have both an electric and magnetic component.  Electromagnetic 
energy can also move from one point to another by waves propagated through space, such as 
visible light and radio waves.  As defined by the Institute of Electrical and Electronics Engineers 


(IEEE), radiofrequency radiation (RFR) are waves moving through space which lie in the 
frequency range of 3 kHz to 300 GHz. (Figure 4.12-1 below)  
 


Frequency Range (Hz) Wavelength Range Type of Radiation 
10E20-10E24 10E-12 - 10E-16 m Gamma-rays 
10E17 - 10E20 1 nm - 1 pm x-rays 
10E15 - 10E17 400 - 1 nm Ultraviolet light 
4.3 - 7.5x10E14 700-400 nm visible light 
10E12 - 10E14 2.5 um - 700 nm Infrared light 
10E8 - 10E12 1 mm - 2.5 um Microwaves 
10E0 - 10E8 10e8 - 1 m radio waves 


Figure 4.12-1 – The Electromagnetic Spectrum 
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Health effects caused by the magnetic field portion of EMFs have been a subject of intense 
debate.  Beginning in 1979, researchers began to suggest a link between EMFs and leukemia.  
Some feel that continuing research since 1979 has confirmed the correlation between EMFs and 
leukemia.  However, the National Academy of Science report of October 31, 1996, "Possible 
Health Effects of Exposure to Residential Electric and Magnetic Fields, “concluded that no 
conclusive evidence exists which shows that EMFs play a role in the development of cancer.”  
 
4.12.3.2 Characteristics of Radio Frequency Radiation  
 
Transmitted electromagnetic waves travel at the speed of light.  RFR radiates outward from its 
transmission source in energy packets that combine the characteristics of waves and particles.  
Once generated, these waves of energy travel from their transmitter through space, where they 
are reflected from, refracted around, or absorbed by, their intended receivers or by any object in 
its path.  The absorbed energy is the source of health-related concerns.  
 
Based on the characteristics of the wave and the material that absorbs it, the absorbed energy 
might affect the absorbing material in a number of ways.  The absorbed energy could cause a 
resonating electrical effect in some conducting materials, as occurs in receiving antennas in radio 
and TV systems.  It could be re-emitted as electromagnetic energy such as fluorescence in visible 
or ultraviolet light.  As higher energy forms it could interact with chemical bonds in complex 
molecules resulting in changes to the nature of the molecule.  This interaction is the basis for 
sunburns caused by ultraviolet light, and “radiation” burns caused by gamma ray irradiation.  
Some electromagnetic waves, like X-rays and certain forms of gamma radiation, may pass 
completely through some materials without being absorbed.  (Each of these types of 
electromagnetic waves are in frequency ranges much higher than RFR.)  Most commonly, 
electromagnetic energy is simply absorbed by materials and converted into heat energy.  ESH&A 
will measure RFR levels and determine if they exceed the TLVs.  If they do, shielding in the 
form of some type of wire mesh, around the RFR source has been found to be very effective in 
reducing the RFR emission rate.  Care must be taken not to allow the mesh to come in contact 
with surfaces that would be effected by heat energy, since the mesh absorbs the RFR, which is 
converted to heat in the mesh. 
 
Electromagnetic waves can be characterized by three attributes - frequency, amplitude and 
intensity.  Frequency is the rate at which electromagnetic waves are generated or pass a fixed 
point.  Frequency determines wavelength, with longer waves having lower frequency and shorter 
waves a higher frequency.  Frequency is measured in cycles per second units, called hertz (Hz) 
(60 Hz = 60 cycles/second).  
 
Amplitude is a relative measure of a wave's energy level.  Waves at the same frequency with 
higher amplitude deliver more energy.  Waves with the same amplitude at higher frequencies 
carry more energy.  Two waves with the same frequency can have different amplitudes based 
upon how much energy is put into each wave's production.  
 
Intensity, or power density, is the rate at which energy is transmitted through a given area 
(measured in milliwatts per square centimeter - mW/cm2).  Intensity is therefore a measure of a 
wave's total energy after traveling a given distance from its source.  A wave radiating away from 
its source has its energy spread more thinly the farther it travels.  As a radio wave radiates 
outward, its energy is dispersed over an ever-increasing area resulting in an inverse-square  
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principle.  Every time the distance from an emitting source is doubled, the area covered increases 
by a factor of four and the power density decreases by a factor of four.  A wave registering a 
certain power level when measured at a distance of fifty feet from the antenna would then 
register one-fourth that power level at one hundred feet and one-sixteenth at two hundred feet.  
Radio waves can also diminish in intensity as they are absorbed or scattered by air, fog or 
objects.  
 
An electromagnetic wave’s basic properties may be manipulated to encode information within 
the wave.  This process is called modulation.  The amplitude of the wave may be varied as in 
AM radio, or the frequency of the wave may be varied as in FM radio.  The frequency or 
amplitude of the continuous wave is changed in proportion to an imposed signal.  The imposed 
signal is the information such as a radio, TV, or radar signal.  RFR is generally of lower 
frequencies and lower energy levels than many other types of artificially generated 
electromagnetic energy.  
 
Refer to the previous chart of the electronic spectrum provided as Figure 4.12-1.  Specific ranges 
and segregation of frequencies for RFR are identified below. 
 
RFR, in general 3 kHz to 300 GHz  
 
AM Radio 550 - 1600 kHz  
 
FM Radio, TV channels 2-13 30 - 300 MHZ  
 
UHF Television 470 - 806 MHZ  
 
Commercial Paging 35, 43, 152, 158, 454, 931 MHZ  
 
Cellular Telephone 824-849 MHZ, 869-894 MHZ  
 
Specialized Mobile Radio (SMR) "800 MHZ" (806-821/851-866 MHZ)  
 
"900 MHZ" (896-901/935-941 MHZ)  
 
Personal Communication Services (PCS) 901-941, 1850-1990 MHZ 
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4.12.3.3 Ionizing and Non-ionizing Radiation  
 
Radiation is characterized by its effect upon absorption as either ionizing or non-ionizing 
radiation.  Ionizing means that there is sufficient energy to change the chemical structure of the 
absorbing matter by removing one or more electrons, creating an electrically charged particle 
(ion).  Non-ionizing means that there is not enough energy in the radiation to create ions.  
Instead, the energy is absorbed only as heat.  Because of its low energy, RFR is non-ionizing 
radiation.  
 
With their high frequencies and energies, X-rays, some gamma rays and radiation from nuclear 
processes are ionizing radiation.  When ionizing radiation interacts with living structures, it can 
cause chemical bonds of molecules struck by high-energy particles to be broken.  If the 
absorbing molecules are DNA or other genetic materials, cellular metabolism can be interfered 
with and the cell's ability to reproduce itself can be altered.  Correlations have been made 
between the incidence of cancer and high rates of exposure to ionizing radiation (National 
Research Council, 1990).  
 
Non-ionizing RFR does not directly alter molecular structure.  When RFR is absorbed, it results 
in an increase in molecular movement.  This is sensed as heat.  RFR, which is low frequency and 
low-energy, produces relatively low amounts of heat in biological tissue.  Non-ionizing radiation 
is not known to damage DNA in the manner that ionizing radiation does.  
 
A useful concept to measure the effect of non-ionizing radiation is specific absorption rate 
(SAR).  SAR is the measurement of power absorbed by whomever or whatever is being studied.  
It is the power deposited in tissue by the electromagnetic wave, measured in Watts per kilogram 
of body mass (W/kg). 
 
Group / activity-specific training shall be given to each employee prior to work that includes a 
discussion of RF hazards and other safety information.  In addition the group/activity training 
shall review emergency response measures and any other procedural information.  This training 
shall be documented by the Group Leader / Department Manager. 
 
4.12.4 TRAINING 
 
Currently, there is no institutional training module for the Radio Frequency (RF) Radiation-
Generating Devices Program.  However, all affected populations are required to read this 
program and comply with the requirements discussed in the section. 


 
ESH&A Program Manual #10200.002  Section 4:  Page 32 







Section 4 Industrial Hygiene Program  Revision 2: January, 2007 
 
 
4.12.5 PERFORMANCE CHECKLISTS 
 
Group Leader / Department Manager shall: 


 Assure that all activities are identified, reviewed and approved via the Laboratory’s 
Readiness Review procedure. 


 Review the safety training section for RF in this Manual.  
 Assure Hazard Inventory/Job Task Analysis packets and Training Needs Questionnaires 


(TNQs) for all personnel are complete and current. 
 Conduct and document group/activity-specific training for each employee prior to work that 


includes a discussion of RFR, hazard mitigation, and emergency procedures. 
 Assure that group Standard Operating Procedures (SOPs) are current and that work is 


performed within established guidelines. 
 Assure that equipment and room where potentially high levels of RFR will be produced are 


marked and labeled in accordance with the guidelines in the ACGIH Handbook. 
 Assure that all activities that include use of RF radiation-generating devices receive 


Readiness Review. 
 
Employees shall: 


 Review the safety training section for RF in this Manual. 
 Receive activity or experiment-specific training prior to working with radioactive materials. 
 Perform work in accordance with group Standard Operating Procedures (SOPs). 
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4.13 ULTRAVIOLET (UV) LIGHT –GENERATING DEVICES 
 
Applicability Statement:  This section applies to Groups/Departments using devices that 


generate UV light. 
 
4.13.1 REFERENCES 
 
American Conference of Governmental Industrial Hygienists (ACGIH) Handbook entitled  
   “Threshold Limit Values (TLVs) for Chemical Substances and Physical Agents and Biological  
   Exposure Indices” 
ANSI/IEEE Standard C95.1, “Safe Levels With Respect to Human Exposure to UV Radiation” 
 
4.13.2 BACKGROUND 
 
Use of devices that generate UV light is an important part of several of the Laboratory’s research 
programs.  The hazards associated with UV light are significant and demand an effective 
management program.  This section describes the health physics protection mechanisms 
designed to ensure worker protection from UV light. 
 
4.13.3 PROGRAM INFORMATION 
 
Ames Laboratory follows the requirements listed in American Conference of Governmental 
Industrial Hygienists (ACGIH) Handbook entitled “Threshold Limit Values (TLVs) for 
Chemical Substances and Physical Agents and Biological Exposure Indices” and ANSI/IEEE 
Standard C95.1, “Safe Levels With Respect to Human Exposure to UV Radiation.”  These 
documents, along with the information contained in this section of the Ames Laboratory Program 
Manual and the training module constitute the Laboratory’s written program. 
 
4.13.3.1 What is Ultraviolet Radiation?  
 
Ultraviolet radiation is the portion of the invisible light spectrum between approximately 100 and 
400 nanometers (nm).  The primary source of UV is the sun, but artificial sources include 
welder's flash, sunlamps or tanning parlors, high-intensity mercury vapor lamps used for night 
sports, special lamps used in infant care units, xenon arc lamps, and lasers. 
 
Ultraviolet is composed of three segments, designated as A, B, and C.  UV-C (below 280 nm) is 
filtered by the earth's ozone layer and does not reach earth.  Because it never reaches us, UVC 
currently does not pose a threat.  There is much evidence, however, that exposure to both UV-A 
and UV-B can have adverse short-term and long-term effects on your eyes and visual health. 
 
4.13.3.2 Possible Effects of UV 
 
The most common short-term effects of UV exposure are termed "snow blindness" and "welder's 
flash."  Both of these conditions result from corneal exposure to excessive amounts of UV 
radiation over a short amount time.  This is like a sunburn of the eye.  The exposure can come 
from a welding arc or from long hours spent in snowy altitudes or the beach without proper eye 
protection.  Symptoms include red eyes, a gritty or foreign sandy sensation, extreme light 
sensitivity, and tearing.  Though painful, these symptoms are usually temporary and rarely cause 
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permanent damage.  Long-term effects of UV radiation, on the other hand, are usually gradual 
and painless.  Vision impairment can result from premature cataract formation due to the 
cumulative effects of UV exposure.  It has been reported that 10 percent of cataract operations 
are necessitated by this type of UV exposure. 
 
Long-term exposure to UV radiation has also been implicated in age-related macular 
degeneration.  This condition affects 10 percent of the U.S. population over the age of 52, and 
increases to 33 percent in people over age 75.  Age-related macular degeneration is the leading 
cause of vision loss in older Americans. 
 
4.13.3.3 Recommendations for Protection 
 
Here are some helpful tips from the American Optometric Association that can be used when 
selecting sunglasses. 
 
Sunglasses should: 
 


 block 99-100 percent of both UV-A and UV-B radiation; 
 screen out 75 to 90 percent of visible light; and 
 are perfectly matched in color and absorption, and are free of distortion and imperfections. 


 
You should also wear clothing to cover areas of the body possibly exposed to UVR. 
 
Group / activity-specific training shall be given to each employee prior to work that includes a 
discussion of UV hazards and other safety information.  In addition the group/activity training 
shall review emergency response measures and any other procedural information.  This training 
shall be documented by the Group Leader / Department Manager. 
 
4.13.4 TRAINING 
 
Currently, there is no institutional training module for UV Radiation-Generating Devices.  
However, it is imperative that supervisory personnel are aware of all sources of UV exposures 
and potential for adverse health affects and inform all personnel as to how to protect themselves.  
At a minimum, both supervisory personnel and research group members with potential to interact 
with sources of UV shall be required to read this program and comply with the safety 
requirements discussed in the section. 
 
4.13.5 PERFORMANCE CHECKLISTS 
 
Group Leader / Department Manager shall: 


 Assure that all activities are identified, reviewed and approved via the Laboratory’s 
Readiness Review procedure. 


 Review the UV training information in this Manual.  
 Assure Hazard Inventory/Job Task Analysis packets and Training Needs Questionnaires 


(TNQs) for all personnel are complete and current. 
 Conduct and document group/activity-specific training for each employee prior to work that 


includes a discussion of UVR, hazard mitigation, and emergency procedures. 
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 Assure that group Standard Operating Procedures (SOPs) are current and that work is 
performed within established guidelines. 


 Assure that equipment emitting potentially hazardous levels of UVR and laboratories are 
properly marked and labeled in accordance with guidelines given in the ACGIH. 


 Assure that all activities that include work with UV radiation-generating devices receive 
Readiness Review. 


 
Employees shall: 


 Review the UV training information in this Manual. 
 Receive activity/experiment-specific training prior to work with UV radiation-generating 


devices. 
 Perform work in accordance with group Standard Operating Procedures (SOPs). 
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4.14 MAGNET SYTEMS 
 
Applicability Statement:  This section applies to groups/departments that conduct research 


using magnet systems. 
 
4.14.1 REFERENCES 
 
American Conference of Governmental Industrial Hygienists (ACGIH) TLV booklet entitled 
“Threshold Limit Values (TLVs) for Chemical Substances and Physical Agents and Biological  
Exposure Indices”.  Specifically, the section entitled “Non-Ionizing Radiation and Fields (pp. 
152-156) addresses acceptable magnetic and electric field exposure levels for these systems. 
 
4.14.2 BACKGROUND 
 
Use of magnet systems is an important part of research conducted at Ames Laboratory.  The 
hazards associated with high-powered magnets are significant and demand an effective 
management program.  This section describes the designed to minimize employee exposures and 
therefore ensure worker protection from electric and magnetic fields. 
 
4.14.3 PROGRAM INFORMATION 
 
4.14.3.1 Exposure Limits 
 
The ACGIH TLV values and associated text are as follows: 
 
4.14.3.1.1 Static Magnetic Fields 
 
These TLVs refer to static magnetic field flux densities to which it is believed that nearly all 
workers may be repeatedly exposed day after day without adverse health effects. These values 
should be used as guides in the control of exposure to static magnetic fields and should not be 
regarded as fine lines between safe and dangerous levels. 
 
Routine occupational exposures should not exceed 60 millitesla (mT), equivalent to 600 gauss 
(G), whole body or 600 mT (6,000 G) to the limbs on a daily, TWA basis [1 tesla (T) = 10,000 
G]. Recommended ceiling values are 2 T for the whole body and 5 T for the limbs. Safety 
hazards may exist from the mechanical forces exerted by the magnetic field upon ferromagnetic 
tools and medical implants.  Cardiac pacemaker and similar medical electronic 
devices wearers should not be exposed to field levels exceeding 0.5 mT (5 G). Adverse effects 
may also be produced at higher flux densities resulting from forces upon other implanted devices 
such as suture staples, aneurism clips, prostheses, etc.  These TLVs are summarized in Table 1. 
 


TABLE 1. TLVs for Static Magnetic Fields  
8-hour TWA Ceiling  


Whole body  60 mT  2 T  
Limbs  600 mT  5 T  
Medical electronic device  —  0.5 mT  
wearers    
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4.14.3.1.2 Sub-Radiofrequency (30 kHz and below) and Magnetic Fields 
 
These TLVs refer to the amplitude of the magnetic flux density (B) of sub-radiofrequency 
(sub-RF) magnetic fields in the frequency range of 30 kilohertz (kHz) and below to which it is 
believed that nearly all workers may be exposed repeatedly without adverse health effects. The 
magnetic field strengths in these TLVs are root-mean-square (rms) values. These values should 
be used as guides in the control of exposure to sub-radiofrequency magnetic fields and should 
not be regarded as fine lines between safe and dangerous levels. 
 
Occupational exposures in the extremely-lowfrequency (ELF) range from 1 to 300 hertz (Hz) 
should not exceed the ceiling value given by the equation: 
 
 BBTLV = 60 / f
 
 
where: f = the frequency in Hz, BTLV = the magnetic flux density in millitesla (mT). 
 
For frequencies in the range of 300 Hz to 30 kHz (which includes the voice frequency [VF] band 
from 300 Hz to 3 kHz and the very-low-frequency [VLF] band from 3 to 30 kHz), occupational 
exposures should not exceed the ceiling value of 0.2 mT. 
 
These ceiling values for frequencies of 300 Hz to 30 kHz are intended for both partial-body and 
whole-body exposures. For frequencies below 300 Hz, the TLV for exposure of the extremities 
can be increased by a factor of 10 for the hands and feet and by a factor of 5 for the arms and 
legs. 
 
The magnetic flux density of 60 mT/f at 60 Hz corresponds to a maximum permissible flux 
density of 1 mT.  At 30 kHz, the TLV is 0.2 mT, which corresponds to a magnetic field intensity 
of 160 A/m. 
 
Contact currents from touching ungrounded objects that have acquired an induced electrical 
charge in a strong sub-RF magnetic field should not exceed the following point contact levels to 
avoid startle responses or severe electrical shocks: 


A. 1.0 milliampere (mA) at frequencies from 1 Hz to 2.5 kHz. 
B. 0.4f mA at frequencies from 2.5 to 30 kHz, where f is the frequency expressed in kHz. 


 
4.14.3.1.3 Sub-Radiofrequency (30 kHz and below) and Static Electric Fields 
 
These TLVs refer to the maximum unprotected workplace field strengths of sub-radiofrequency 
electric fields (30 kHz and below) and static electric fields that represent conditions under which 
it is believed that nearly all workers may be exposed repeatedly without adverse health effects. 
The electric field intensities in these TLVs are root-mean-square (rms) values. The values should 
be used as guides in the control of exposure and, due to individual susceptibility, should not be 
regarded as a fine line between safe and dangerous levels. The electric field strengths stated in 
these TLVs refer to the field levels present in air, away from the surfaces of conductors 
(where spark discharges and contact currents may pose significant hazards). 
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Occupational exposures should not exceed a field strength of 25 kilovolts per meter (kV/m) from 
0 hertz (Hz) (direct current [DC]) to 100 Hz. For frequencies in the range of 100 to 4 kilohertz 
(kHz), the ceiling value is given by: 
 


ETLV = 2.5 X 106 / f 
 
 
 
where: f = the frequency in Hz; ETLV = the electric field strength in volts per meter 
(V/m). 
 
A value of 625 V/m is the ceiling value for frequencies from 4 to 30 kHz. These ceiling values 0 
to 30 kHz are intended for both partial-body and whole-body exposures. 
 
Notes: 
 
1. These TLVs are based on limiting currents on the body surface and induced internal currents 


to levels below those that are believed to produce adverse health effects. Certain biological 
effects have been demonstrated in laboratory studies at electric field strengths below those 
permitted in the TLV; however, there is no convincing evidence at the present time that 
occupational exposure to these field levels leads to adverse health effects. 


 
Modifications of the TLVs will be made if warranted by new information. At this time, there 
is insufficient information on human responses and possible health effects of electric fields in 
the frequency range of 0 to 30 kHz to permit the establishment of a TLV for time-weighted 
average exposures. 


 
2. Field strengths greater than approximately 5 to 7 kV/m can produce a wide range of safety 


hazards such as startle reactions associated with spark discharges and contact currents from 
ungrounded conductors within the field. In addition, safety hazards associated with 
combustion, ignition of flammable materials, and electro-explosive devices may exist when a 
high-intensity electric field is present. Care should be taken to eliminate underground objects, 
to ground such objects, or to use insulated gloves when ungrounded objects must be handled. 
Prudence dictates the use of protective devices (e.g., suits, gloves, and insulation) in all fields 
exceeding 15 kV/m. 


 
3. For workers with cardiac pacemakers, the TLV may not protect against electromagnetic 


interference with pacemaker function. Some models of cardiac pacemakers have been shown 
to be susceptible to interference by power frequency (50/60 Hz) electric fields as low as 2 
kV/m. It is recommended that, lacking specific information on electromagnetic interference 
from the manufacturer, the exposure of pacemaker and medical electronic device wearers 
should be maintained at or below 1 kV/m. 


 
4.14.3.2 Signage & Other Types of Notifications 
 
As stated previously, certain segments of the population (e.g. people with pacemakers) may be 
susceptible to 5 Gauss fields.  To address that potential hazard, employee notification is 
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paramount.  There are many methods of notification including signage, barricades, floor 
markings.  Examples are given below: 
 


 
 Picture 1.  Sample magnetic field 


warning sign on laboratory door 
denoting 5 Gauss line. 


  
 
 
 
 
 
 
 
 
 
 
 


Picture 2.  Sample magnetic field 
warning sign on unit denoting 5 


Gauss line. 


 
 
 
 
 
 
 
 
 
 
 
 
 Picture 3.  Warning sign on 


stanchions and floor markings 
denoting 5 and 10 Gauss lines. 


 
 
 
 
 
 
 
 
 
 
 
 
It shall be the Group Leaders responsibility to determine the best means of employee notification 
in their respective research areas.  ESH&A can provide assistance in determining the most 
effective means of employee notifications and can custom make signage upon request. 
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4.14.3.3 Training 
 
Currently, there is no institutional training module for the operation of magnets or magnet 
systems.  Group or activity-specific training shall be given to each employee prior to work that 
includes a discussion of magnetic fields and other pertinent safety information.  Verification of 
group or activity-specific training is conducted during Readiness Review. 
 
 
4.14.5 PERFORMANCE CHECKLISTS 
 
Group Leader / Department Manager shall: 


 Assure that all activities are identified, reviewed and approved via the Laboratory’s 
Readiness Review procedure. 


 Review the safety training presented in this Manual on magnets.  
 Assure Hazard Inventory/Job Task Analysis packets and Training Needs Questionnaires 


(TNQs) for all personnel are complete and current. 
 Conduct and document group/activity-specific training for each employee prior to work that 


includes a discussion of magnets with potential hazards and controls. 
 Assure that group Standard Operating Procedures (SOPs) are current and that work is 


performed within established guidelines. 
 Assure that equipment and laboratories are properly labeled so occupants are notified of 5 


Gauss fields. 
 
Employees shall: 


 Review the safety information on magnets contained in this section of the Manual. 
 Receive group/activity-specific training prior to working with magnet systems. 
 Perform work in accordance with group Standard Operating Procedures (SOPs). 


 
Environment, Safety, Health and Assurance shall: 


 Provide consultations upon request on issues related to management of potential hazards 
associated with magnet systems including signage and other forms of employee notifications. 
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Comments and questions regarding this section may be directed to the person listed below: 
 


Shawn Nelson, ESH&A 
G40 TASF 
294-2153 


 
NOTE:  This Section’s Sign-Off Record is maintained in the ESH&A Office, G40 TASF. 
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5.0 INDUSTRIAL SAFETY PROGRAM 
 
5.1 GENERAL SAFETY 
 
Applicability Statement: This section applies to all employees and contractors. 
 
5.1.1 REFERENCES 
 
OSHA 1910.1 Purpose and Scope General Industry 
OSHA 1926.1 Purpose and Scope Construction Industry 
Manual 10200.003 Waste Management Program Manual  
Manual 46200.001 Electrical Safety Manual 
 
5.1.2 BACKGROUND 
 
Williams-Steiger Act of 1970, Section 5(a) 
 
Each Employer shall: 
• Furnish to each employee a place of employment which is free from recognized risks that are 


causing or are likely to cause death or serious physical harm; 
• Comply with occupational safety and health standards promulgated under this Act. 
 
Each Employee shall: 
• Comply with occupational safety and health standards and all rules, regulations and orders 


issued pursuant to the Williams Steiger Act which are applicable. 
 
5.1.3 PROGRAM INFORMATION 


 
5.1.3.1 Failure to follow ESH&A Policies, Procedures and Programs 
 
• Flagrant or willful disregard or repeated failure to follow safety rules or other acts which 


endanger people or property may normally result in progressive discipline. 
 
5.1.3.2  General Safety Rules 
 
The following are the general safety rules for all employees of Ames Laboratory: 
 
• Employees have the right to refuse any job where adequate safety precautions have not been 


met.  Employees must contact their immediate Supervisor/Group Leader/Manager to agree 
upon proper safety precautions.  If employees and Supervisor/Group Leader/Manager do not 
agree, ESH&A must be contacted immediately. 


 
NOTE: See Section 5.2, “Stop Work Authority”, of this manual for further information and 


guidance. 
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• Report unsafe conditions or activities (NEAR-HITS) to the Supervisor, Group Leader, 


Manager or ESH&A. 
 
• Perform work safely and correctly. 
 
• Submit safety suggestions for the promotion of safety and the prevention of accidents using 


the Accidents, Incidents & Employee Safety Concerns: Classification & Investigation 
(Procedure #10200.038). 


 
• Understand, perform and comply with all written safety programs, procedures and 


requirements. 
 
• If unsure on how to perform a task or job correctly and safely, ask a more experienced co-


worker, Supervisor, Group Leader, Manager, or refer to group specific SOP’s. 
 
• Practical jokes and horseplay lead to accidents and are strictly prohibited. 
 
• Report all accidents, injuries or illnesses, no matter how minor, to your Supervisor/Group 


Leader/Manager or Occupational Medicine or ESH&A. 
 
• Do not lift or push an object if it is too heavy.  Ask for assistance. 
 
• Keep work areas, clean and orderly.  Return items to their proper place after use. 
 
• Keep aisles, eyewashes, fire extinguishers, first aid kits and work places uncluttered, clear 


and unobstructed.  Pick up debris on the floor immediately. 
 
• Discard hazardous waste according to the Ames Laboratory Waste Management Program 


Manual (Manual #46400.001). 
 
• Clean spilled oil or any liquid on the floor immediately. 
 
• Remove or secure loose fitting or torn clothing, ties, jewelry (rings, watches, bracelets, 


necklaces, chains, etc.) before working around machine parts.  These can lead to accidents by 
getting caught in moving parts.  Also, clothing which is too tight can restrict movement and 
can be hazardous. 


 
• Do not run. 
 
• Follow all traffic ordinances of the university, city and state in which you are driving. 
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5.1.3.3 Operations Rules 
 
The following are the operational safety rules: 
 
• Replace or repair defective tools such as: 


 Hammers with cracked handles 
 Unstable ladders 
 Mushroomed chisel heads 


 
• Examine all equipment for safe operation before work is started.  Operate all equipment with 


safeguards in place. 
 
• Never use compressed air to clean clothing, your body, fellow employees or equipment. 
 
• Know how to operate machinery before starting the job.  Do not proceed until training and 


full understanding are attained. 
 
• Before cleaning, repairing or adjusting machinery, disconnect and verify that power is locked 


out and tagged out.  (Lockout/tagout training is required—see Section 5.12 of this manual for 
the Lockout/Tagout Program.) 


 
• When removing chips from machines, do not use fingers to pickup chips or hand to brush 


chips.  Use brush, gloves, towel, etc. 
 
• Do not use tools for purposes other than intended by design. 
 
• Do not ride on cranes or lift trucks as a passenger. 
 
5.1.3.4 Fire Prevention Rules 
 
The following are the general Fire Prevention Safety Rules (see Section 8 for complete Fire 
Protection information): 
 
• Ames Laboratory is a smoke-free facility and smoking is not permitted anywhere in the 


buildings, near air-handling intakes or at building main entrances (smoking area’s have been 
designated). 


 
• Maintain combustibles/flammables in a flammable storage cabinet or room. 
 
• Know where emergency exits are located in the event of an emergency and maintain traffic 


paths which are clear and unobstructed. 
 
• Know where the fire alarms and fire extinguishers are located. 
 
• Call 911 in the event of a medical emergency. 
 
• Call 4-5511 in the event of a chemical spill. 
 
• Activate the Fire Alarm Pull Station or call 911 in the event of a fire emergency 
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5.1.3.5 General Electrical Safety Rules 
 
The complete electrical safety rules are contained in the Ames Laboratory Electrical Safety 
Manual.  The following are general electrical safety rules: 
 
• No Live (energized) work over 50 volts is permitted unless written approval is granted by 


either the Chief Operations Officer or the Director for Science and Technology. 
 
• Before using any electrical equipment, ensure that hands are dry and you are not standing in 


water. 
 
• All electrical tools must be grounded or double insulated. 
 
• Inspect/examine all electrical equipment, including extension cords every time used.  Take 


damaged equipment out of service and tag it until repaired or replaced.  Equipment must be 
inspected for: 


 Frayed, torn or split cords; 
 Strain relief (outer insulating jacket of cord has pulled from male/female attachment); 
 Cracked or broken insulation; 
 Missing ground prong, etc. 


 
•  Take electrical equipment out of service and tag if you detect any of the following danger 


signals: 
 Sparks or smoke; 
 Unusual heat or odors; 
 Shock or tingle while using the tool. 


 
• Do not remove guards and do not use equipment which is missing guards.  If a guard is 


missing, immediately notify the Supervisor, Group Leader, Manager or ESH&A. 
 
5.1.3.6 Storage Safety Rules 
 
• Overhead storage on top of office, laboratory or shop cabinets, bookcases or other flat 


surfaces, which are over 6 feet above a floor surface, is not permitted.  This policy does not 
apply to areas designed to permit high rack storage such as a warehouse. 


 
• Storage on top of cabinets, shelves or bookcases below 6 feet from a floor surface is 


permitted.  However, it should be stable and secure.  It should not compromise the physical 
integrity of the shelf, bookcase or cabinet on which it is stored. 


 
• Employees observing overhead storage that does not meet the requirements of this policy 


should correct the storage problem or report it to their direct supervisor or ESH&A.  
Exception to this policy will be considered by ESH&A on a case-by-case basis. 
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5.1.4  TRAINING 


 
Detailed programmatic information is provided via the following institutional training modules: 
 


GENERAL EMPLOYEE TRAINING (GET) FOR NEW EMPLOYEES           #AL-001 
Intended Audience: Mandatory for all new employees 
Module Format: Classroom Instruction, reviews administrative 


policies, General Safety, Emergencies, Industrial 
Hygiene Program, Environmental Protection 
Program, and Radiation Safety. 
Estimated Completion time: 1.5 hours. 


Associated Retrain Period & Format: Retrain is required if an employee has been 
terminated from the Laboratory for more than a 
one-year period. All Ames Laboratory employees 
receive the Laboratory’s Annual Retrain Mailing, 
which covers, Fire Safety, Cyber Security, 
Physical Security, informational updates and 
policy reminders. 


 
Group / activity-specific training shall be given to each employee prior to work that includes a 
discussion of physical hazards, chemical hazards, hazard mitigation, location of MSDS’s, 
procedural information, emergency response measures and other safety information.  This 
training shall be documented by the Supervisor, Group Leader or Department Manager. 
 
5.1.5  PERFORMANCE CHECKLISTS 
 
Supervisors / Group Leader / Department Manager shall; 


 Assure workers have training and competence commensurate with work responsibilities. 
 Enforce the ESH&A procedures in this manual. 
 Communicate and explain the need for compliance with all ESH&A Programs. 


 
Employees shall: 


 All employees are expected to observe and follow the established procedures in this 
Environment, Safety, Health and Assurance Program Manual (Manual10200.002). 


 Bring all unsafe acts, practices, or conditions to their Supervisors, / Group Leaders / 
Department Managers attention. 


 Inform Supervisor/Group Leader/Manager or ESH&A if unable to get an unsafe situation 
corrected. 


 
Environment, Safety, Health and Assurance shall: 


 Conduct training as necessary for understanding of these procedures. 
 Periodically review and update regulations applicable to Ames Laboratory. 
 Provide support for and help in enforcing the Environment, Safety, Health and Assurance 


procedures. 
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5.2  STOP WORK AUTHORITY 
 
Applicability Statement: This section applies to all employees and contractors. 
 
5.2.1  REFERENCES  
 
Procedure 10200.010 Readiness Review 
Williams-Steiger Act of 1970, Section 5(a) 
 
5.2.2 BACKGROUND 
 
The purpose of the Stop Work Authority Policy is to provide Ames Laboratory employees with a 
process to prevent serious injury, impairment of health, or adverse impact to the environment.  
Included in this policy is a process to start up operations that have been shut down (Readiness 
Review Procedure 10200.010).  The concept of having Stop Work Authorization for Ames 
Laboratory employees is recognized as a good management practice. 
 
Definition: 
 
Stop Work:
Immediate action taken by any Ames Laboratory employee, Supervisor, Group Leader, 
Department Manager, Program Director, Division Director, Deputy Director, Director or 
Environment, Safety, Health and Assurance Personnel to stop work when there is the 
apprehension of a serious injury, impairment of health or adverse impact to the environment.  
This immediate action would result from a condition or practice in the work place as judged by a 
reasonable and knowledgeable employee. 
 
5.2.3 Stop Work Authority Policy (10200.005) 
 
All Ames Laboratory employees have authority to stop work to prevent serious injury, 
impairment of health or adverse impact to the environment.  The responsibilities listed in Section 
5.2.5 ensure the safety of the individual initiating the stop work, the safety of the individual(s) 
performing the activity, and safeguarding the research or work that is in process. 
 
A Readiness Review (Procedure 10200.010) shall be completed as a prerequisite to the start-up 
of operations resulting from Stop Work actions.  
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5.2.4 TRAINING 
 
Detailed programmatic information is provided via the following institutional training modules: 
 


GENERAL EMPLOYEE TRAINING (GET)                                    #AL-001 
Intended Audience: Mandatory for all employees 


Stop Work Authority is incorporated into 
General Employee Training (GET) which is 
classroom instruction.  Estimated completion 
time: 1.5 hours. 


Module Format: 


Associated Retrain Period & Format: Retrain is required if an employee has been 
terminated from the Laboratory for more than 
a one-year period. All Ames Laboratory 
employees receive the Laboratory’s Annual 
Retrain Mailing, which covers, Fire Safety, 
Cyber Security, Physical Security, 
informational updates and policy reminders. 


 
Group / activity-specific training shall be given to each employee prior to work that includes a 
discussion of physical hazards, chemical hazards, hazard mitigation, location of MSDSs, 
emergency response measures, procedural information and other safety information,.  This 
training shall be documented by the Group Leader / Department Manager. 
 
5.2.5 PERFORMANCE CHECKLISTS 
 
Supervisors / Group Leaders / Department Managers shall: 


 Stop Work in all the areas for which they have been assigned responsibility. 
 Ensure employees and contractors performing work at the facility adhere to the Stop Work 


Program. 
 
Employees shall: 


 Stop Work through their Supervisor / Group Leader / Department Manager for activities in 
their immediate work area. 


 
Environment, Safety, Health and Assurance Personnel, Division Directors, Deputy 
Director, and Laboratory Director shall: 


 Stop Work Authority for all Ames Laboratory activities and all activities performed in Ames 
Laboratory or rented space. 
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5.3 MEANS OF EGRESS AND WALKING & WORKING SURFACES 
 
Applicability Statement: This section applies to all employees, visitors, and contractors. 
 
5.3.1 REFERENCES 
 
NFPA 101 Life Safety Code 
OSHA 1910.21 Walking & Working Surfaces Definitions 
OSHA 1910.22 Walking & Working Surfaces General Requirements 
OSHA 1910.23 Guarding Floor & Wall Openings 
OSHA 1910.35 Means of Egress Definitions 
OSHA 1910.36 Means of Egress General Requirements 
OSHA 1910.37 Means of Egress 
 
5.3.2 BACKGROUND 
 
Every building or structure shall be so constructed, arranged, equipped, maintained, and operated 
as to avoid undue danger to the lives and safety of its occupants during normal operations and in 
the event of fire, smoke, fumes, resulting panic or other emergency. 
 
5.3.3 PROGRAM INFORMATION 
 
Ames Laboratory follows the requirements outlined by NFPA 101 Life Safety Code and OSHA 
General Industry Standards.  This program sets forth standards to ensure safe walking and 
working surfaces and means of egress. 
 
5.3.3.1 Rules Applying to Housekeeping 
 
• All places of employment, passageways, storerooms, and service rooms shall be maintained 


in a clean, orderly and sanitary condition. 
 
• The floor of every workroom shall be maintained in a clean and, so far as possible, a dry 


condition.  Where wet processes are used, drainage shall be maintained and false floors, 
platforms, mats, or other dry standing places should be provided where practicable. 


 
• Every floor, work area, and passageway shall be maintained free from protruding nails, 


splinters, holes, or loose boards. 
 
5.3.3.2 Rules Applying to Aisles and Passageways 
 
• The minimum width of any aisle leading to a main passageway or hallway shall not be less 


than 28 inches. 
 
• Where mechanical handling equipment is used, sufficient safe clearances shall be allowed for 


aisles, at loading docks, through doorways and wherever turns or passage must be made.  
Aisles and passageways shall be maintained clear and in good repair, with no obstruction 
across or in aisles that could create a hazard. 
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5.3.3.3 Requirements for Floor Loading Protection 
 
• In every building or other structure (mezzanines), the loads approved by the building official 


shall be posted and securely affixed. 
 
5.3.3.4 Requirements for Safe Means of Egress from Fire and Like Emergencies 
 
• The minimum width of any passageway or exit access shall not be less than 36 inches. 
 
• Every building or structure shall be so constructed, arranged, equipped, maintained, and 


operated as to avoid undue danger to the lives and safety of its occupants from fire, smoke, 
fumes, or resulting panic during escape from the building or structure in case of fire or other 
emergency. 


 
• In every building or structure exits shall be so arranged and maintained as to provide free and 


unobstructed egress from all parts of the building or structure at all times when it is occupied.   
 
• Every exit shall be clearly visible or the route to reach it shall be conspicuously indicated in 


such a manner that every occupant of every building or structure will readily know the 
direction of escape from any point, and each path of escape, in its entirety. 


 
• Any doorway or passageway not constituting an exit or way to reach an exit, but of such a 


character as to be subject to being mistaken for an exit, shall be so arranged or marked as to 
minimize its possible confusion.  Identified by a sign reading "Not an Exit", "To Basement," 
"Storeroom," "Linen Closet," or the like. 


 
• In every building or structure equipped for artificial illumination, adequate and reliable 


illumination shall be provided for all exit facilities. 
 
5.3.4 TRAINING 
 
Currently, there is no institutional training module for the Means of Egress and Walk and 
Working Surfaces Program.  However, all affected populations are required to read this program 
and comply with the requirements discussed in this section. 
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5.3.5  PERFORMANCE CHECKLISTS 
 
Supervisors / Group Leaders / Department Managers shall: 


 Maintain all areas in a clean and orderly manner. 
 Ensure employees and contractors performing work at the facility adhere to the Walking and 


Working Surfaces Program. 
 
Employees shall: 


 Maintain all areas in a clean and orderly manner. 
 
Ames Laboratory Director (or Deputy Director) shall: 


 Support ESH&A to ensure all walking and working surfaces are maintained in a clean and 
orderly manner. 


 
Environment, Safety, Health & Assurance (ESH&A) shall:  


 Conduct random and annual inspections to ensure employees are adhering to the Walking 
and Working Surfaces Program. 


 Conduct General Employee Training and refresher training. 
 Review changes to the regulatory requirements and update program as necessary. 
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5.4 VEHICLE MOUNTED ELEVATING & ROTATING WORK PLATFORMS 


 
Applicability Statement:  This section applies to all employees and contractors who utilize 


Vehicle Mounted Elevating and Rotating Work Platforms and Scissors 
lifts. 


 
5.4.1 REFERENCES 
 
OSHA 1910.333(c)(3) Selection and Use of Work Practices 
OSHA 1910.66 Powered Platforms for Building Maintenance 
OSHA 1910.67 Vehicle Mounted Elevating and Rotating Work Platforms 
OSHA 1926.450 Scaffolds 
OSHA 1926.451 General Requirements 
OSHA 1926.452 Additional requirements applicable to specific types of scaffolds. 
OSHA 1926.453 Aerial Lifts 
ANSI Standards A92.2-1969 Vehicle Mounted Elevating Rotating Work Platforms 
 
5.4.2 BACKGROUND 
 
This program includes but is not limited to the following vehicle mounted elevating devices: 
 
• Scissors Lifts 
• Extensible Boom Platforms 
• Aerial Ladders 
• Articulating Boom Platforms 
 
This program does not address Powered Platforms for Building Maintenance (OSHA 1910.66) or 
(OSHA 1910.68).  Fire fighting equipment is also not subject to this program. 
 
5.4.3 PROGRAM INFORMATION 
 
• Aerial lifts may be field modified provided the modification has been certified in writing by 


the manufacturer that it still meets the applicable ANSI Standard requirements. 
 
• Operators shall comply with the requirements of OSHA 29 CFR 1910.333(c)(3) (Selection 


and Use of Work Practices) for operations near overhead electric lines. 
 
• Lift controls shall be tested each day (mandatory) prior to use to determine that the controls 


are in safe working condition. 
 
• Only trained persons may operate the aerial lift. 
 
• Contractors are not to use Ames Laboratory lifts unless authorized and trained to Ames 


Laboratory requirements. 
 
• Belting off to an adjacent pole, structure or equipment while working from an aerial lift is not 


permitted. 
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• Do not sit or climb on the edge of the basket.  Keep both feet on the floor of the basket at all 


times. 
 
• Do not use ladders or other devices on lift platforms. 
 
• Wear a full body harness attached to the boom or basket for vehicle mounted elevating and 


rotating work platforms including extensible boom platforms, aerial lifts, articulating boom 
platforms or vertical towers. 


 
• Scissors lifts including those with platforms that extend beyond the equipment wheelbase do 


not require employees to be tied off when working provided the railing is in tact and 
employees don’t climb the railing to work. 


 
• Do not exceed boom and basket load limits specified by the manufacturer. 
 
• Ensure that outriggers are positioned on pads or a solid surface as necessary. 
 
• Use wheel chocks when an aerial lift is used on an inclined surface. 
 
• Do not move the truck when the boom is elevated in a working position and personnel are in 


the basket unless the equipment is specifically designed to do this.  Articulating and 
extensible booms designed primarily as personnel carriers must have controls on the platform 
and at ground level. 


 
• Platform controls must be within easy reach of the operator. 
 
• Lower controls must be able to override the platform controls. 
 
• All controls must be plainly marked as to their function. 
 
• Do not operate the lower controls unless the person in the lift has granted permission, except 


in case of emergency. 
 
• Do not alter the insulated portion of an aerial lift in any manner that might reduce its 


insulating value. 
 
• Before moving an aerial lift for travel, inspect it to see that it is properly cradled and 


outriggers are in a stowed position. 
 
• A man basket used on the forks of a lift truck is prohibited. 
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5.4.4 TRAINING 
 
Detailed programmatic information is provided via the following institutional training modules: 
 


VEHICLE MOUNTED ELEVATING & ROTATING WORK PLATFORMS  #AL-144 
Intended Audience: Mandatory for all workers whose job assignment involves 


use of vehicle mounted elevating & work platforms. 
Module Format: Module is a video with handbook and quiz.  Estimated 


completion time: 1.5 hours / exam. 
Associated Retrain Period & 
Format: 


Three-year retrain  


 
Group / activity-specific training shall be given to each employee prior to start of work.  Training 
will include a discussion of physical hazards, proper operation, safety requirements, hazard 
mitigation, emergency response measures, procedural information and other safety information.  
This training shall be documented by the Group Leader / Department Manager. 
 
5.4.5 PERFORMANCE CHECKLISTS 
 
Supervisors / Group Leaders / Department Managers shall: 


 Ensure that all questions pertaining to the Powered Platform Program are appropriately 
answered for each employee on the Training Needs Questionnaire and that all hazards are 
denoted on the Hazard Inventory. 


 Ensure that employees attend any required training. 
 Ensure employees and contractors performing work at the facility adhere to the Powered 


Platform Program. 
 
Employees shall: 


 Attend required Powered Platform course as denoted on Employee Training Profile.  Consult 
the Ames Laboratory/IPRT training schedule for the next available class. 


 Adhere to the requirements set forth in the Powered Platform Program. 
 Conduct inspection every day the equipment is used or at the beginning of each shift. 


 
Contractors shall: 


 Ensure their equipment meets the applicable ANSI Standards. 
 Ensure their employees are qualified and trained in the safe operation of the lifts as required 


by the OSHA Standard. 
 Comply with Ames Laboratory ESH&A requirements as applicable. 


 
Facilities Services shall: 


 Ensure contractors performing work at the facility adhere to the Powered Platform Program. 
 
Environment, Safety, Health & Assurance (ESH&A) shall: 


 Conduct random and annual inspections to ensure employees are adhering to the Powered 
Platform Program. 


 Develop and conduct Powered Platform Program Training and refresher training. 
 Review changes to the regulatory requirements and update program as necessary. 
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5.5. POWERED INDUSTRIAL VEHICLES 


 
Applicability Statement:  This section applies to all employees and contractors who operate 


Powered Industrial Vehicles such as fork lifts and powered pallet 
jacks. 


 
5.5.1 REFERENCES 
 
OSHA 1910.178 Powered Industrial Trucks 
ANSI Standard B56.1 Powered Industrial Trucks 
Appendix A Ames Laboratory Forklift Inspection Checklist (Form 46300.057) 
 
5.5.2 BACKGROUND 
 
A powered industrial vehicle means an internal combustion engine or electric motor powered 
vehicle used for material handling.  This would include sit down forklift trucks, standup forklift 
trucks, and motorized hand trucks. 
 
NOTE: Hand operated carts, lifts, etc., having no motorized force beyond that of the 


operator, are excluded. 
 
5.5.3 PROGRAM INFORMATION 
 
5.5.3.1 General Safety Requirements 
 
• Employees that need to operate a powered industrial vehicle must be trained. 
 
• All operators must inspect the powered industrial vehicles before each use or beginning of 


each shift by completing the “Ames Laboratory Forklift Inspection Checklist”, (see 
Appendix A) which is attached to each Powered Industrial Vehicle.  Inspection forms when 
completely filled out must be returned to program that own the equipment for documentation 
and auditing. 


 
 If the vehicle is in need of repair, remove it from service immediately.  Do not use the 


vehicle until repairs are completed. 
 The vehicle must be tagged out of service by operator until repairs are completed. 
 Failure to tag out the vehicle is a serious issue and may result in disciplinary action. 


 
• Contractors and vendors are prohibited from using Ames Laboratory powered industrial 


vehicles unless approved by ESH&A (for training, insurance, etc).  The cost of renting 
equipment should be figured into the contractor’s overhead.  Ames Laboratory will not 
assume liability for equipment or hardware damage.  Contractors must demonstrate powered 
industrial vehicle operating competency for each driver in the event ESH&A grants approval. 


 
• Modifications or additions to Powered Industrial Vehicles shall not be performed by Ames 


Laboratory without the manufacturer’s prior written approval. 
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• Changing and charging batteries shall be performed in areas designated for that purpose, with 


adequate ventilation and eye wash facilities immediately available. 
 
• Precautions shall be taken to prevent Hot Work in battery charging areas (no open flames, 


welding, grinding, soldering, sparks or electric arcs, smoking). 
 
5.5.3.2  Operation Rules for Powered Industrial Vehicles 
 
• Trucks shall not be driven up to anyone standing in front of a bench, wall or other fixed 


object. 
 
• No person shall be allowed to stand or pass under the elevated portion of any truck, whether 


loaded or empty. 
 


• Employees shall not ride (as passengers) anywhere on powered industrial vehicles. 
 
• Employees shall not place arms or legs between the uprights of the mast or outside the 


running lines of the truck. 
 
• When a powered industrial truck is left unattended, load-engaging (forks) means shall be 


fully lowered, controls shall be neutralized, power shall be shut off and brakes set.  Wheels 
shall be blocked if the truck is parked on an incline. 


 
• Brakes shall be set and wheel blocks or a catch mechanism must be in place to prevent 


movement of trucks/trailers while loading or unloading with a Powered Industrial Vehicle. 
 
• The tractor trailer must be inspected by the operator prior to entering the trailer. 
 
• Only industrial trucks approved in hazardous locations shall be used in such cases. 
 
• Aisles, intersections and access to fire and emergency equipment shall be kept clear.  Do not 


park/stage/store powered industrial vehicles in these locations. 
 
5.5.3.3 Traffic Regulations to be observed by Powered Industrial Vehicles 
 
• A safe distance shall be maintained approximately three truck lengths between Powered 


Industrial Vehicles. 
 
• The Powered Industrial Vehicle must be under control at all times. 
 
• The driver shall slow down and sound the horn at cross aisles and other locations where 


vision is obstructed.  If the load being carried obstructs forward view, the driver shall travel 
backward with the load trailing. 
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• When ascending or descending grades in excess of 10 percent, loaded trucks shall be driven 


with the load upgrade. 
 
• Under all travel conditions the truck shall be operated at a speed that will permit it to be 


brought to a stop in a safe manner. 
 
• Stunt driving and horseplay is not permitted. 
 
• The weight of the powered industrial vehicle must be compared with the weight load 


capacity of the elevator to ensure the elevator is not overloaded. 
 
• Elevators shall be approached slowly, and then entered squarely after the elevator car is 


properly leveled.  Once on the elevator, the control shall be neutralized, power shut off and 
the brakes set.  Operators are not to ride with the powered industrial vehicle on the elevator. 


 
• Motorized hand trucks must enter elevators or other confining areas with load end forward. 
 
• Running over loose objects on the roadway/aisle surface must be avoided. 
 
• While negotiating turns, speed shall be reduced and turning shall be in a smooth sweeping 


motion. 
 
• Only loads within the rated capacity of the vehicle shall be handled. 
 
• Immediately report damage of property to the powered industrial vehicle to 


Supervisor/Group Leader/Department Manager, ESH&A or Facilities Services Group. 
 
5.5.3.4 Personal Protective Equipment (PPE) Requirements 
 
• Steel toed safety shoes; 
• Hard hats; 
• Safety glasses; 
• Leather gloves when handling rough/sharp materials; and 
• Chemical-resistant gloves when potentially exposed to chemicals; 
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5.5.4 TRAINING 
 
Detailed programmatic information is provided via the following institutional training modules: 
 


FORK TRUCK TRAINING                                                                                   #AL-013
Intended Audience: Mandatory for all workers whose job assignment involves 


use of Powered Industrial Vehicles. 
Module Format: Module is presented by ISU EH&S.  It is classroom with 


exam and a practical factors evaluation.   
Estimated completion time: 2.0 hours 


Associated Retrain Period 
& Format: 


Three (3) Year Retrain unless regulations change, 
deficiencies are determined or new equipment is purchased. 


 
Group / activity-specific training shall be given to each employee prior to work that includes a 
discussion of equipment specific operation, physical hazards and other procedural information.  
This training shall be documented by the Group Leader / Department Manager. 
 
5.5.5 PERFORMANCE CHECKLISTS 
 
Supervisors / Group Leaders / Department Managers shall: 


 Ensure that all questions pertaining to the Powered Industrial Vehicles are appropriately 
answered for each employee on the Training Needs Questionnaire and that all hazards are 
denoted on the Hazard Inventory. 


 Ensure that employees attend required training. 
 Ensure employees and contractors performing work at the facility adhere to the Powered 


Industrial Vehicle Program. 
 
Employees shall: 


 Attend required Powered Industrial Vehicle Training as denoted on Employee Training 
Profile.  Consult the Ames Laboratory/IPRT training schedule for the next available class. 


 Fully adhere to the requirements set forth in the Powered Industrial Vehicle Program. 
 Conduct Inspection every day the equipment is used or at the beginning of each shift. 


 
Contractors shall: 


 Ensure their equipment meets the applicable ANSI Standards. 
 Ensure their employees are qualified and trained in the safe operation of the Powered 


Industrial Vehicles as required by the OSHA Standards. 
 Comply with Ames Laboratory rules as applicable. 


 
Environment, Safety, Health & Assurance (ESH&A) shall: 


 Conduct random and annual inspections to ensure employees adhere to the Powered 
Industrial Vehicle Program. 


 Develop and conduct Powered Industrial Vehicle Training and refresher training. 
 Periodically review regulations requirements and update program as necessary. 
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Appendix A 
Ames Laboratory Forklift Inspection Checklist 


 


Prior to the use of an Ames Laboratory forklift the following inspection items are to be 
checked to insure that the forklift is in good working order and that operation of the 
forklift will not endanger the operator or workers in the area of the forklift’s operation. 
The following inspection needs to be completed only once per day.  Form # 46300.057 
 


This inspection checklist is for:  (Place an “X” in the box to the left of the forklift being inspected) 
 Forklift Location  Forklift Location  Forklift Location 
 Clark-0169   MMB  Yale-M106819 RWB  Namco-803172 B1 SPH 
 Ross-6272 MMB  Yale-P161424 MMB  Clark-TM17 CWH 


 


An Explanation of the inspection items listed below and the inspection procedures can 
be found on the back of this form.  Place an “O” in the box if an inspection item checks 
out “OK”.  Place an “X” in the box if an inspection item is deemed unsatisfactory.  When 
an item is marked with an “X” fill out the back of this form to indicate the malfunction 
and the corrective action.  All items must be marked with an “O” before using the forklift. 
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*- Check battery indicator on electrical forklift only. 
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Forklift Inspection Checklist Instructions 
 


If damage to the forklift is noted or a checklist item does not meet the criteria described below, the user 
should contact their supervisor to determine a corrective course of action.  Do not use the forklift until all 
checklist items are listed as “OK” per the instructions below.  Follow the instructions below for each of 
the Forklift Inspection Checklist Items: 


1. Obvious Damage – Inspect the forklift for damage to the structural and mechanical aspects of the 
equipment.  Look for cracks in the frame or in the lift mechanism.  Any damage that jeopardizes the 
workability of the equipment or its ability to carry a load should be noted. 


2. Tires – Inspect the tires.  Are they in good condition and are the pneumatic tires inflated properly? 
3. Battery Indicator – Check the battery indicator on the electric forklift to insure the batteries are 


properly charged. 
4. Engine Fluid Levels – Check the fuel levels (propane or gas) to insure there is an adequate amount to 


perform the intended work.  Check the engine oil to insure it is at the proper level. 
5. Hydraulic System – Inspect the hydraulic system for leaks.  Check the condition of the reservoir and 


hoses.  Is the reservoir adequately filled and are there any cracks or damage to the hoses? 
6. Leaks – Survey the entire forklift, and the area in which it is parked, for any other fluid leaks. 
7. Forks and Carriage – Are the forks and carriage in good condition?  Both the forks and carriage 


should be structurally intact and not bent. Test the fork locking mechanism to insure that it works 
properly and does not allow the fork to move on the carriage.  Before any lifting, check the placement 
of the forks to insure they are properly positioned and locked in to place on the carriage. 


Turn the forklift on to test the remainder of the checklist items: 
8. Hydraulic Controls – Test the controls for manipulating the forklift. Move the forklift in all directions 


looking for smooth operation and listening for unusual sounds indicating worn or broken parts. 
9. Warning Lights – Turn on the warning lights to insure they are working properly. 
10. Horn – Test the horn to insure that it works. 
11. Emergency Brake – With the emergency brake on, slowly begin moving the forklift forward and then 


backward to test the emergency brake.  The emergency brake should not allow the forklift to move 
forward or backward.  Caution -- Do not engage a lot of power to move the forklift forward or 
backward.  This may damage the emergency brake. 


12. Steering – Turn the steering wheel all the way to the left and then back all the way to the right.  Does 
the steering perform adequately? 


13. Brakes – Move the forklift forward and apply the brakes.  Move the forklift backward and apply the 
brakes.  Do the brakes perform adequately in both the forward and backward movement? 


14. Backup Alarm – Move the forklift in a backward direction.  Does the backup alarm make a loud 
sound to indicate to anyone in the proximity of the equipment that it is moving in a backward 
direction? 


If any of the items above are deemed unsatisfactory fill out the following form: 


Date 
Checklist 


Item # 
Description of Unsatisfactory Condition 


Date 
Corrected 


Corrected by 
(Employee #) 


     
     
     
Forward completed forms to Purchasing and Property Services for forklift #Clark-TM17 and Ames Laboratory Facilities Services administrative 
office for the remaining forklifts.  Contact each of these offices for new forms. 
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5.6 PERSONAL PROTECTIVE EQUIPMENT (PPE) 
 
Applicability Statement:  This section applies to all employees, visitors and contractors who are 


potentially exposed to hazards of the eye, skin, feet, hands and head.  
Hazards encountered that can not be eliminated by engineering 
controls (interlocks, guards, barriers, etc.) or administrative (signs, 
SOP’s, training), Personal Protective Equipment (safety glasses, face 
shields, steel toed shoes, hard hats, gloves, etc.) must be utilized. 


 
Note:  Respiratory Protection and Hearing Protection are covered specifically in the Industrial 


Hygiene Section of the manual. 
 
5.6.1 REFERENCES 
 
ANSI Z41.1 Standard for Personal Protection-Protective Footwear 
ANSI Z87.1 Standard Practice for Occupational and Educational Eye and Ear Protection 
ANSI Z89.1 Standard for Personal Assurance Protection-Protective Headwear for Industrial 


Workers Requirements 
OSHA 1910.132 General Requirements 
OSHA 1910.133 Eye and Face Protection 
OSHA 1910.134 Respiratory Protection 
OSHA 1910.135 Head Protection 
OSHA 1910.136 Foot Protection 
OSHA 1910.137 Electrical Protective Equipment 
OSHA 1910.138 Hand and Arm Protection 
Chemical Compatibility Charts 
Form 10200.095 Personal Protective Equipment Needs Assessment 
Procedure 10200.010 Readiness Review 
 
5.6.2 BACKGROUND 
 
OSHA requires the use of Personal Protective Equipment (PPE) whenever a hazard cannot be 
engineered out or administratively controlled.  OSHA also requires the employer to provide PPE 
including protective equipment for the eyes, face, head, feet and in some instances protective 
clothing.  Those hazards include, but are not limited to, chemical hazards, environmental 
hazards, radiological hazards, mechanical hazards, irritants etc.  Personal Protective Equipment 
must meet ANSI Standards for hazards identified. 
 
Ames Laboratory is required to perform a hazard assessment and equipment selection survey.  
Included in this assessment, Ames Laboratory shall determine if hazards are present or are likely 
to be present which necessitate the use of PPE.  If hazards are present, or likely to be present, 
Ames Laboratory shall: 
 
1. Select and have each affected employee use the types of PPE that will protect the affected 


employee from the identified hazard. 
2. Communicate PPE selection decisions to each affected employee. 
3. Provide PPE that properly fits each employee. 
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5.6.3 PROGRAM INFORMATION 
 
5.6.3.1 Eye Protection Requirements 
 
• Employees requiring eye protection shall be trained on proper use of PPE. 
 
• Eye and face protection shall be used in any area or operation where a potential eye and/or 


face hazard exists. 
 
• Protective eye and face devices shall comply with ANSI Z87.1.  Eye and face PPE shall be 


distinctly marked to facilitate compliance. 
 
• Contact lenses are not a form of PPE and shall not be worn in areas that have a potential for 


eye hazards such as when handling liquid or gaseous chemicals. 
 
• Prescription safety glasses are provided at no cost to the employee by the research group or 


administrative department. 
 
• Affected employees who wear prescription lenses while engaged in operations that involve 


eye hazards shall wear eye protection that incorporates the prescription in its design or shall 
wear eye protection that can be worn over the prescription lenses without disturbing the 
proper position of either the prescription lenses or the protective devices. 


 
• Contractors, visitors, tours and vendors are subject to all provisions of this procedure. 
 
• PPE for contract employees will be provided by the contract company, not Ames Laboratory. 
 
• The Ames Laboratory escort shall be responsible for tours and visitors complying with these 


guidelines. 
 
• Side shields are required on safety glasses. 
 
• When entering areas posted with specific PPE requirements, entering those areas without the 


PPE is prohibited. 
 
• When entering non-posted area where certain limited (i.e., not performed routinely) hazards 


operations are present, the appropriate PPE shall be worn. 
 
• Goggles or a face shield shall be worn when transferring acids or caustics of volumes over 1 


Liter (approximately 1 quart), flying particles or other eye hazards. 
 
• Prescription lenses for full-face respirators will be provided at no cost to the employee by the 


research group or administrative department. 
 
5.6.3.2 Head Protection Requirements 
 
• Employees requiring head protection shall be trained on proper use of head protection PPE. 
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• Protective helmets shall comply with ANSI Z89.1. 
 
• Protective helmets shall be worn to provide protection where there exists the threat of head 


injuries from impact, penetration from flying objects, or from limited electric shock and burn 
hazards. 


 
• Employees, contractors, vendors and all others are subject to all provisions of this procedure.  


Contractor employees shall be provided head protective equipment by their contract firm or 
employer. 


 
• Visitors will wear head protection in accordance with this procedure.  The Ames Laboratory 


escort shall be responsible for the visitor complying with these requirements. 
 
5.6.3.3 Foot Protection Requirements 
 
• Employees requiring foot protection shall be trained on proper use and the limitation of foot 


protection PPE. 
 
• It is mandatory that solid, non-perforated shoes be worn at all times by personnel who wok in 


laboratories where chemical exposures are possible.  Bare feet, sandals and open-toed shoes 
are not permitted in chemical laboratories.  The need for additional foot protection such as 
metatarsal protection, HAZMAT boots, etc. shall be determined by the lab supervisor with 
assistance from the Chemical Hygiene Officer or the Industrial Safety Specialist. 


 
• Foot protection shall be used in any area posted as required or any operation where a 


potential foot injury exists due to falling or rolling objects. Protective foot wear shall comply 
with ANSI Z41.-1991. 


 
• Foot protection will be provided at no cost to the employee by the research group or 


administrative department. 
 
• Subcontractors, Manpower, or temporary employees are subject to the requirements of this 


foot protection program and must assure Ames Laboratory that their employees will wear 
safety footwear.  The subcontractor must make all of their subcontractors are aware and 
comply with this program. 


 
• The requirement of safety footwear does not pertain to visitors, although it is required by 


the Ames Laboratory escort to maintain a safe distance from hazardous operations.  If a safe 
distance can not be attained, access / exposure shall be prohibited.  However, Department of 
Energy (DOE) employees from other locations are not considered visitors and are subject to 
the requirements of this program.   
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5.6.3.4 Hand and Arm Protection Requirements 
 
• Employees requiring hand protection shall be trained on proper use and limitations of hand 


and arm protection PPE. 
 
• Hand protection shall be used in any area or operation where a potential hand hazard exists. 
 
• Hand protection must be designed for the hazards generated. 
 
• Contractors and vendors are subject to all provisions of this procedure.  Contract employees 


will be provided the necessary hand protection by their contract firm or employer. 
 
• More than one type of glove may be required based on the type of hazard(s) present. 
 
• Employees must be able to remove the gloves in such a manner as to prevent skin 


contamination during removal. 
 
• When there is a possible hazard to the forearm, extended gloves or gauntlet sleeves (forearm 


to wrist coverings) must be worn. 
 
• For mixtures and formulated products (unless specific test data are available), a glove should 


be selected on the basis of the chemical component with the longest breakthrough time, since 
it is possible for solvents to carry toxic ingredients through polymeric materials. 


 
• With respect to the selection of gloves for protection against chemical hazards, employees 


should contact their Supervisor/Group Leader/Manager or ESH&A. 
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5.6.4  TRAINING 
 
Detailed programmatic information is provided via the following institutional training modules: 
 


PERSONAL PROTECTIVE EQUIPMENT (PPE) TRAINING                   #AL-133 
Intended Audience: Mandatory for all workers whose job assignment involves use of PPE 


including safety glasses, face shields/goggles, foot protection, gloves, 
hearing protection, etc. 


Module Format: The institutional training for PPE is either computer based training or 
classroom training.  Both training modules contain the following 
information: 
• Hazard Control Hierarchy 
• Care and maintenance of PPE 
• Proper fit of PPE 
• Rules and Regulations 
• Both require a quiz.   
Estimated completion time: 1.0 hours 


Associated Retrain 
Period & Format: 


No Retrain 


 
Group / activity-specific PPE training shall be given to each employee prior to work.  The 
training will include a discussion of physical hazards, chemical hazards, hazard mitigation, and, 
emergency response measures.  This training shall be documented by the Group Leader / 
Department Manager. 
 
5.6.5 PERFORMANCE CHECKLISTS 
 
Group Leaders / Department Managers shall: 


 Ensure that all questions pertaining to the Personal Protective Equipment Program are 
appropriately answered for each employee on the Training Needs Questionnaire and that all 
hazards are denoted on the Hazard Inventory. 


 Attend PPE Training.  Consult the Ames Laboratory/IPRT training schedule for the next 
available class. 


 Ensure employees and contractors performing work at the facility adhere to the PPE 
Program. 


 Participate in Readiness Reviews to complete PPE Survey/Certification. 
 
Employees shall: 


 Attend required course as denoted on Employee Training Profile. 
 Maintain Personal Protective Equipment in a clean and working order. 
 Fully adhere to the requirements set forth in the Personal Protective Equipment Program. 


 
Environment, Safety, Health & Assurance (ESH&A) shall: 


 Conduct random and annual inspections to ensure employees are adhering to the Personal 
Protective Equipment Program. 


 Develop and conduct Personal Protective Equipment Program Training. 
 Survey and evaluate all Activities to determine PPE requirements based on hazards involved.  


See Personal Protective Equipment Needs Assessment (Form #10200.095 for certification). 
 Conduct Readiness Reviews (Procedure 10200.010).
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5.7 MACHINE GUARDING 
 
Applicability Statement:  This section applies to all employees who utilize powered industrial 


machinery including but not limited to wood working machinery, 
abrasive wheel machinery, power presses, mechanical power 
transmission apparatus, portable machinery, metal working 
machinery, etc. 


 
5.7.1 REFERENCES 
 
• OSHA 1910.212 General Requirements for All Machines 
• OSHA 1910.213 Woodworking Machinery Requirements 
• OSHA 1910.215 Abrasive Wheel Machinery 
• OSHA 1910.216 Mills and Calendars 
• OSHA 1910.217 Mechanical Power Presses 
• OSHA 1910.218 Forging Machines 
• OSHA 1910.219 Mechanical Power Transmission Apparatus 
• OSHA 1910.242 Hand and Portable Powered Tools and Equipment 
• OSHA 1910.243 Guarding of Portable Powered Equipment 
 
5.7.2 BACKGROUND 
 
The purpose of this program is to establish the minimum requirements for machine guarding to 
eliminate the possibility of an injury or property damage due to any moving parts of any 
machines if not properly guarded.  Because OSHA cannot create guarding requirements for 
every possible machine configuration, certain general requirements have been established to 
ensure the safety of the operator and other employees.  One or more methods of machine 
guarding must be provided for all machinery from hazards such as those created by point of 
operation, nip points, rotating parts, flying chips, sparks etc.  Examples of guarding methods 
include: 
 
• Barrier Guards 
• Two Handed Tripping Devices 
• Electronic Safety Devices 
• Foot Pedals 
• Presence Sensing Devices 
• Light Curtains 
 
NOTE: OSHA does not grant a grandfather clause for old equipment.  All equipment must be 


guarded. 
 
NOTE: Equipment specific guidelines can be obtained from ESH&A. 
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5.7.3 PROGRAM INFORMATION 
 
The following is an index to specific machine guarding requirements: 
 


Section Title Figures 
5.7.3.1 General Safety Requirements For All Machinery  
5.7.3.2 Machine Controls and Equipment  
5.7.3.3 Inspection and Maintenance of Machinery  
5.7.3.4 Hand Fed Circular and Crosscut Table Saws Appendix A1 
5.7.3.5 Radial Arm Saws Appendix A2 
5.7.3.6 Band Saws Appendix A3 
5.7.3.7 Drill Presses Appendix A4 
5.7.3.8 Abrasive Wheel Machinery Appendix A5 
5.7.3.9 Portable Abrasive Wheels  
5.7.3.10 Metal Cut Off Saw Appendix A6 
5.7.3.11 Vertical Milling Machine Appendix A7 
5.7.3.12 Lathe Appendix A8 
5.7.3.13 Surface Grinder Appendix A9 
5.7.3.14 Ames Laboratory Fabricated Equipment  


 
5.7.3.1 Requirements for All Machinery & Equipment 
 
• One or more methods of machine guarding must be provided to protect the operator and 


other employees for all machinery from hazards such as those created by point of operation, 
nip points, rotating parts, flying chips and sparks.  Examples of guarding methods are: 


 
 Barrier Guards; 
 Two-handed Tripping Devices; 
 Electronic Safety Devices; 
 Foot Pedals; 
 Presence Sensing Devices; 
 Light Curtains. 


 
• The point of machine operation which exposes an employee to injury must be guarded.  The 


guarding device must be in conformity with any appropriate standard and in the absence of 
applicable specific standards must be so designed and constructed as to prevent the operator 
from having any part of his/her body in the danger zone during the operating cycle. 


 
• Old and new machines and equipment must meet the requirements of this section.  If 


equipment has been purchased without the required guarding or the guarding has been 
removed, the equipment must be locked and tagged out of service (see Section 5.12) until the 
appropriate guarding is provided. 


 
ESH&A Program Manual #10200.002  Section 5:  Page 26 







Section 5 Industrial/General Safety Program Revision 3:March 15, 2007 
 
 
 
• Special handling tools for placing, removing and manipulating material must be designed to 


permit easy handling of material without the operator placing a hand in the danger zone.  
Such tools must not be in lieu of other guarding required by this program, but can only be 
used to supplement protection provided. 


 
• Revolving barrels, containers and drums must be guarded by an enclosure, which is 


interlocked with the drive mechanism so that the barrel, container or drum cannot revolve 
unless the guard enclosure is in place. 


 
• Vibrating machinery designed for a fixed location must be securely anchored to the floor to 


prevent walking or moving. 
 
• Any employee who operates machinery must be trained in the proper operation of the 


machinery, be familiar with the hazards of the machinery, and use appropriate protective 
devices while operating the machinery. 


 
• Malfunctioning machinery must be reported immediately to Facilities Services Group or 


Engineering Services Group and the machine must be locked and tagged out of service (see 
Section 5.12) with a sign indicating “Out of Service”, “Machine Guarding Absent”, etc.  
Signs may be obtained from ESH&A. 


 
• Guards may not be removed during any operation.  Guards shall prevent access to the danger 


area from the top, front, sides, bottom and back. 
 
• All guards must be designed for the specific job and machine with provisions made for 


oiling, inspecting, adjusting and repairing of machine parts. 
 
• All belts, pulleys, gears, sprockets, shafts, chains and moving parts must be guarded. 
 
• When the blades of a fan are less than seven (7’) feet above the floor or working level, the 


blades shall be guarded.  The guard shall have no openings larger than on half (1/2’) inch. 
 
• Signs shall be posted on machinery to communicate hazardous conditions (Danger, Caution, 


Warning) per 29 CFR 1910.145 (Specifications for Accident Prevention Signs and Tags). 
 
5.7.3.2 Machine Controls and Equipment 
 
• A mechanical or electrical power control device must be provided at the point of operation 


on each machine to make it possible for the operator to cut off the power from each machine 
without leaving his/her position.  The power controls must be located so as to make it 
unnecessary for him/her to reach over the hazard to make adjustments. 


 
• Where injury to the operator might result if motors were to restart after a power failure, 


provisions must be made to prevent machines from automatically restarting upon restoration 
of power. 
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• For each machine operated by electric motors or stored hazardous energy, positive means 


must be provided for rendering such controls or devices inoperable while repairs or 
adjustments are being made to the machines they control (see Section 5.12 Lockout/Tagout 
Program in the ESH&A Program Manual). 


 
• Servicing or performing maintenance of equipment powered by cord and plug can be 


disconnected by unplugging from wall outlet.  The cord must be locked out if the male end is 
not in control of the operator at all times. 


 
• Each operating pedal/treadle must be protected against unexpected or accidental 


activation/tripping. 
 
5.7.3.3 Inspection and Maintenance of Machinery 
 
The following are the Inspection and Maintenance Requirements for Machinery: 
 
• Immediately remove from service all dull, badly set, improperly filed or improperly 


tensioned saws before they begin to cause material to stick, jam, or kick back. 
 
• Maintain all knives and cutting heads of machines sharp, properly adjusted and firmly 


secured. 
 
• Keep all bearings free from loose motion and well lubricated. 
 
• Arbors of all circular saws must be free from play (it should not be loose when pressure is 


applied against the arbor). 
 
• Clean woodworking machinery after each use to ensure the effectiveness of guards and the 


prevention of fire hazards in switch enclosures, bearings, and motors. 
 
• All cracked saws must be removed from service. 
 
• Inserting wedges between saw blades and the collar to form a “Wobble Saw” is not 


permitted. 
 
5.7.3.4 Requirements for Table Saws 
 
• Push sticks or push blocks must be provided at the saw or other equipment requiring such in 


the several sizes and types suitable for the work to be done. 
 
• Circular hand-fed rip and crosscut table saws must be guarded by a hood which must 


completely enclose that portion of the saw above the table and that portion of the saw above 
the material being cut.  The hood and mounting must be so arranged so that the hood will 
automatically adjust itself to the thickness of and remain in contact with the material being 
cut.  The hood must not offer any considerable resistance to insertion of the material to saw 
or to passage of the material being sawed. 
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• The rip saw must be furnished with a spreader to prevent material from squeezing the saw 


blade.  The spreader must be so attached that it will remain in true alignment with the saw 
even when blade is tilted. 


 
NOTE: A spreader in connection with grooving, dadoing, or rabbiting is not required.  On 


completion of such operations, the spreader must be immediately replaced. 
 
• The rip saw must be furnished with non-kickback fingers or dogs so located as to oppose the 


thrust or tendency of the saw to pick up the material or to throw it back toward the operator. 
 


See Appendix A1 for Table Saw Guarding Examples. 
 
5.7.3.5 Requirements for Radial Arms Saws 
 
• The upper portion of the blade must be completely enclosed including the end of the saw 


arbor.  The sides of the lower exposed portion of the blade must be guarded to the full 
diameter of the blade by a device that will automatically adjust itself to the thickness of the 
stock and remain in contact with stock being cut to give maximum protection possible for the 
operation being performed. 


 
• Radial arm saws used for ripping must be provided with non-kickback fingers or dogs 


located on both sides of the saw so as to oppose the thrust or tendency of the saw to pick up 
the material or to throw it back toward the operator. 


 
• An adjustable stop must be provided to prevent the forward travel of the blade beyond the 


position necessary to complete the cut in repetitive operations. 
 
• Installation must be in such a manner that the front end of the unit will be slightly higher than 


the rear, so as to cause the cutting head to return gently to the starting position or a 
mechanical return mechanism must be used. 


 
• Ripping must be against the direction the saw turns. 
 


See Appendix A2 for Radial Arm Saw Guarding Examples. 
 
5.7.3.6 Guarding Requirements for Band Saws 
 
• All portions of the saw blade must be enclosed or guarded except for the working portion of 


the blade between the bottom of the guide rolls and the table.  Bandsaw wheels must be fully 
encased.  The outside periphery of the enclosure must be solid.  The front and back of the 
band wheels must be either enclosed by solid material or by wire mesh or perforated metal.  
Such mesh or perforated metal must not be less that .037 inch (U.S. Gage No. 20) and the 
openings must not be greater than three-eighths inch. 


 
• The guard must be self adjusting to raise and lower with the guide.  The upper wheel guard 


must be made to conform to the travel of the saw on the wheel. 
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• Each bandsaw must be provided with a tension control device to indicate a proper tension for 


the standard saws used on the machine, in order to assist in the elimination of saw breakage 
due to improper tension. 


 
See Appendix A3 for Band Saw Guarding Examples. 


 
5.7.3.7 Requirements for Drill Presses 
 
• Because a drill press is top heavy, all drill presses must be bolt anchored to the floor. 
 
• The electrical disconnect switch must be readily available and lockable.  The switch must 


also be readily identifiable and located on the machine. 
 
• The work must be restrained / secured to prevent material rotation. 
 


See Appendix A4 for Drill Press Guarding Examples. 
 
5.7.3.8 Requirements for Guarding Abrasive Wheels 
 
• The safety guards must cover the spindle end, nut and flange projections. 
 
• The safety guard must be mounted to maintain proper alignment with the wheel and the 


strength of the fasteners must exceed the strength of the guard. 
 
• Grinding machines must be equipped with flanges. 
 
• Work rests must be used to support the work.  The work rests must be of rigid construction 


and designed to be adjustable to compensate for wheel wear.  Work rests must be kept 
adjusted closely to the wheel with a maximum opening of 1/8 inch to prevent the work from 
being jammed between the wheel and the rest, which may cause breakage.  The work rest 
must be adjusted immediately when out of tolerance.  Check the tolerance after each use. 


 
• Tongue guards must be used to enclose the upper portion of the abrasive wheel.  The tongue 


guard must be of rigid construction and designed to be adjustable to compensate for wheel 
wear.  Tongue guards must be kept adjusted closely to the wheel with a maximum opening of 
1/4 inch to prevent material/fragments from flying towards the operator.  The tongue guard 
must be adjusted immediately when out of tolerance.  Check the tolerance after each use. 


 
• All abrasive wheels must be mounted between flanges which are not less than one-third the 


diameter of the wheel. 
 
• Immediately before mounting, all wheels must be closely inspected and ring tested by the 


user to ensure they have not been damaged in transit, storage, or otherwise.  A ring test 
procedure for abrasive wheels consists of lightly tapping the wheel with a nonmetallic 
device.  An undamaged wheel will produce a clear “ring”.  A cracked wheel will sound dull 
or “dead”.  Immediately remove from service any wheel that fails the ring test.  Render the 
wheel unusable (break) and discard in the trash. 
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• The spindle speed of the machine must be checked before mounting of the wheel to be 


certain that it does not exceed the maximum operating speed marked on the wheel. 
 


See Appendix A5 for Abrasive Wheel Guarding Examples. 
 
NOTE: Natural sand stone wheels and metal, wooden, cloth or paper discs having a layer of 


abrasive on the surface are not regulated by OSHA. 
 
5.7.3.9 Requirements for Portable Abrasive Wheels 
 
• A safety guard must cover the spindle end nut and flange projections.  The safety guard must 


be mounted so as to maintain proper alignment with the wheel. 
 
• Safety guards must have a maximum exposure angle of 180 degrees (covering one half of the 


wheel) and the guard must be so located so as to be between the operator and the wheel 
during use.  Adjustment of the guard must be such that pieces of an accidentally broken 
wheel will be deflected away from the operator. 


 
• All wheels must be closely inspected and ring tested by the user prior to mounting on the 


equipment. 
 
• The spindle speed of the machine must be checked with the rating of the wheel being used. 
 
• All contact surfaces of wheels, blotters and flanges must be flat and free of foreign matter. 
 
• When a bushing is used in the wheel hole, it must not exceed the width of the wheel and must 


not contact the flanges. 
 
NOTE: The requirements of portable grinders do not apply to: 


• wheels with a diameter of 2 inches or less; 
• wheels used for internal grinding while within the work being ground; or 
• cloth or paper discs having a layer of abrasive on the surface. 


 
5.7.3.10 Requirements for Metal Cut Off Saws 
 
• Stock fastening chuck must be functional and in use; 
• Power transmission mechanism must be fully guarded; 
• Check blade travel for proper direction; and 
• Ensure unused portion of blade is guarded against accidental contact. 
 


See Appendix A6 for Cut Off Saw Guarding Requirements. 
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5.7.3.11 Requirements for Vertical Milling Machines 
 
• Hand-wheels must be disengaged to prevent inadvertent motion in rapid traverse; 
• Power transmission system must be guarded; 
• Electrical disconnect switch is readily available and lockable; and 
• Electrical disconnect is properly identified and located on machine 
 


See Appendix A7 for Vertical Milling Machine Guarding Requirements. 
 
5.7.3.12 Requirements for Lathes 
 
• Power transmission system must be guarded; 
• Electrical disconnect switch must be readily available and lockable; 
• Electrical disconnect must be properly identified and located on machine; and 
• No protrusions on chuck or faceplate beyond the periphery unless guarded. 
 


See Appendix A8 for Lathe Guarding Requirements. 
 
5.7.3.13 Requirements for Surface Grinders 
 
• Machine must be bolted/anchored to prevent movement (walking) from vibration; 
• Spindle speed and wheel speed must match; 
• Power transmission system must be guarded; 
• Table shields must be in place; 
• Wheel guard cover must cover at a minimum 210 degrees of wheel; 
• Electrical disconnect switch must be readily available and lockable; and 
• Electrical disconnect must be readily identifiable and located on machine. 
 


See Appendix A9 for Surface Grinder Guarding Requirements. 
 
5.7.3.14 Ames Laboratory Fabricated Equipment 
 
Although not all equipment is mentioned in this program, all equipment which poses a hazard 
(which is not exempted) must be guarded including hydraulic, pneumatic, mechanical, 
gravitational, electrical, etc.  See Section 5.7.3.1 of this program for guarding requirements for 
equipment internally manufactured by Ames Laboratory.  
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5.7.4 TRAINING 
 
Detailed programmatic information is provided via the following institutional training modules: 
 


MACHINE GUARDING TRAINING                                                                    #AL-131 
Intended Audience: Mandatory for Safety Coordinators and Representatives within the 


scientific areas and those employees who are exposed to injury from 
machinery (pinch points, belts and pulleys, chains, shafts, etc.) which 
has not been eliminated by the use of a guard.  It is suggested for 
Group Leaders. 


Module Format: Module is classroom. Module consists of slides, discussion and exam. 
Estimated completion time: 1.5 hours. 


Associated Retrain 
Period & Format: 


Five-year retrain  


 
Group / activity-specific machine guarding training shall be given to each employee prior to start 
of work.  Training will include a discussion of physical hazards, safety precautions, PPE, hazard 
mitigation, emergency response measures, procedural information and other safety information.  
This training shall be documented by the Supervisor / Group Leader / Department Manager. 
 
5.7.5 PERFORMANCE CHECKLISTS 
 
Supervisor / Group Leaders / Department Managers shall: 


 Ensure that all questions pertaining to the Machine Guarding Program are appropriately 
answered for each employee on the Training Needs Questionnaire and that all hazards are 
denoted on the Hazard Inventory. 


 Attend Machine Guarding Training.  Consult the Ames Laboratory/IPRT training schedule 
for the next available class. 


 Ensure employees and contractors performing work at the facility adhere to the Machine 
Guarding Program. 


 Inspect equipment on a periodic basis to ensure guards are in place and in proper working 
condition. 


 
Employees shall: 


 Attend required course as denoted on Employee Training Profile.  Consult the Ames 
Laboratory/IPRT training schedule for the next available class. 


 Fully adhere to the requirements set forth in the Machine Guarding Program. 
 Shut down any equipment not properly guarded and promptly report to your 


Supervisor/Group Leader/Department Manager. 
 
Environment, Safety, Health & Assurance (ESH&A) shall: 


 Conduct inspections through the Annual Walk-Through Program to ensure machines are 
guarded properly. 


 Develop and conduct Machine Guarding Training and refresher training. 
 Post signs as necessary for machine guarding requirements. 
 Lockout/Tagout equipment not meeting guarding requirements as necessary. 
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Appendix A1 
 
 
 
Power Saw Guarding 
 
 
 
 
 
 
 
 
• Hood Guard over Blade 
• Spreader for Rip Sawing 
• Anti-Kickback Devices (dogs) 
• Electrical Disconnect Switch Readily Available and Lockable (Unless cord & plug connected) 
• Electrical Disconnect Properly Identified and Located On Machine 
 
 
 
Appendix A2 
 
 
 
 
Radial Arm Saw Guarding
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
• Backrail In Place to Hold Wood 
• Hooded Guard to Cover Top of Blade 
• Retractable Guard On Each Side of Saw Blade 
• Non-Kickback Fingers for Use When Ripping 
• Stop to Prevent Forward Travel Past Table Edge 
• Head Returns Automatically to Rear When Released By Operator 
• Electrical Disconnect Switch Readily Available and Lockable 
• Electrical Disconnect Properly Identified and Located On Machine 
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Appendix A3 
 
 
 
Band Saw Guarding 
 
 
 
 
 
 
 
 
 
 
 
 
• All Belts Are To Be Guarded 
• Disconnect Switch Must Be Located On Machine 
• Disconnect Switch Must Be Lockable and Properly Identified 
• Adjustable Blade Guard To Enclose Entire Blade Except For Material Being Cut 
• Guard Should Be Adjusted To Within 1/8” Of Stock 
 
 
 
 
Appendix A4 
 
 
Drill Press Guarding 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
• Power Transmission System Guarded 
• Electrical Disconnect Switch Readily Available and Lockable 
• Electrical Disconnect Readily Identifiable and Located On Machine 
• The Work Must Be Restrained / Secured To Prevent Material Rotation. 
• Drill Press Must Be Anchored To The Floor 
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Appendix A5 
 
 
 
Grinder Guarding
 
 
 
• Spindle Nuts Guarded 
• Lockable Disconnect Switch 
• Tongue Guard Not To Exceed 1/4 Inch Gap 
• Shield Glass To Be Clean and Free of Cracks 
• Wheel Guard To Cover 210 Degrees Of Wheel 
• Tool Rest Adjustment Not To Exceed 1/8 Inch Gap 
• Wheel Blotters To Be Used Between Wheel and Flanges 
• Flanges and /or Special Nut and Flange Combinations As Designed For The Grinder Shall Be Used 
 
 
 
 
Appendix A6 
 
 
 
 
 
Cut Off Saw Guarding 
 
 
 
 
 
 
 
 
 
• Stock Fastening Chuck Secure 
• Power Transmission System Guarded 
• Unused Portion Of Blade Guarded 
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Appendix A7 
 
 
 
Vertical Milling Machine 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
• Power Transmission System Guarded 
• Electrical Disconnect Switch Readily Available and Lockable 
• Electrical Disconnect Readily Identifiable and Located On Machine 
 
 
 
Appendix A8 
 
 
 
 
Lathe 
 
 
 
 
 
 
 
 
 
 
 
 
 
• Power Transmission System Guarded 
• Electrical Disconnect Switch Readily Available and Lockable 
• Electrical Disconnect Readily Identifiable and Located On Machine 
• Feed Rods And Lead Screws Within Envelope Of Machine 
• No Protrusions On Chuck Or Faceplate Beyond Its Periphery Unless Guarded 
• Chuck Guards and Chip Guards Required 
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Appendix A9 
 
 
 
Surface Grinder 
 
 
 
 
 
 
 
 
 
 
 
 
 
• Table Shields In Place 
• Match Spindle And Wheel Speeds 
• Power Transmission System Guarded 
• Wheel Guarded Covered A Minimum of 210 Degrees Of Wheel 
• Electrical Disconnect Switch Readily Available and Lockable 
• Electrical Disconnect Readily Identifiable and located On Machine 
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5.8 HAND AND PORTABLE POWER TOOLS 
 
Applicability Statement:  This section applies to all employees and contractors using hand and 


portable powered tools. 
 
5.8.1 REFERENCES 
 
OSHA 1910.241 Hand Held and Portable Power Tools and Other Hand Held Equipment 
OSHA 1910.242 Hand and Portable Power Tools and Equipment, General 
OSHA 1910.243 Guarding of Portable Power Tools 
OSHA 1910.244 Other Portable tools and Equipment 
Manual 46200.001 Electrical Safety Manual 
 
5.8.2 BACKGROUND 
 
The program applies to all employees and contractors who use hand and portable power hand 
tools and is to provide minimum requirements for the maintenance, inspection and use. 
 
5.8.3 PROGRAM INFORMATION 
 
5.8.3.1 General Requirements 
 
• Tools shall be kept in good repair, sharpened, etc. 
 
• Hand tools shall not be painted other than by the manufacturer. 
 
• Approved eye protection shall be worn by all employees when: 


 work may produce flying chips or debris 
 using force cutting tools 
 working overhead 


 
• If tools are in poor condition, unsafe or do not meet regulations, the tools must be removed 


from service, tagged as defective and replaced immediately.  All tools, including contractors 
tools are subject to inspection. 


 
• Cracked saws shall be removed from service. 
 
• Portable electric powered tools shall meet the requirements of Ames Laboratory Electrical 


Safety Manual. 
 
5.8.3.2 Knives or Edged Tools 
 
• Knives and pointed or edged tools shall: 


 be directed away from the body 
 not be carried in pockets but carried in sheaths or protective holders 
 be stored in a rack, tool box, or other safe location 
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• A chisel shall not be used as a pry or a wedge.  Chisels with mushroomed heads shall be 


removed from service until repaired. 
 
• Keep screwdriver blades and handles smooth, clean, and in good condition.  Screwdrivers 


shall not be used as punches, chisels, levers or nail pullers.  Only insulated screwdrivers shall 
be used on electrical work.  Screwdrivers shall not be carried in pockets.  When using a 
screwdriver, the material being worked on shall not be held in the hand.  Screwdrivers shall 
only be used for the appropriate size screw. 


 
• A file shall not be: 


 used without a handle on the tang 
 cleaned by striking against a vise or other metal object 
 hammered or struck by any metal object 
 used as a pry or a wedge 
 Cracked files shall be discarded 


 
5.8.3.3 Miscellaneous Hand Tools 
 
• Cracked heads and loose or cracked handles on hammers shall be replaced immediately. 
 
• Hammers with mushroomed heads or with checked or chipped faces shall not be used. 
 
• Hammer-heads shall fit tightly and handles shall be securely wedged.  Nails shall not be used 


in place of a wedge.  Steel or cast iron hammers shall not be used on hardened pins. 
 
• A wrench that is bent, cracked, battered, or has a loose or broken handle shall not be used.  


A piece of pipe slipped over the handle of a wrench, or other means to gain additional 
leverage is not permitted. 


 
• Wire cutting tools (dikes) shall be held such that flying cuttings are directed towards the 


floor and away from the user’s body. 
 
5.8.3.4 Guards 
 
• All portable, power-driven circular saws having a blade diameter greater than 2 inches shall 


be equipped with guards above and below the base plate or shoe.  The upper guard shall 
cover the saw to the depth of the teeth, except for the minimum arc required to permit the 
base to be tilted for bevel cuts.  The lower guard shall cover the saw to the depth of the teeth, 
except for the minimum arc required to allow proper retraction and contact with the work.  
When the tool is withdrawn from the work, the lower guard shall automatically and instantly 
return to covering position. 


 
• Right angle grinders shall have minimum exposure angle of 180 degrees and the guard shall 


be so located so as to be between the operator and the wheel during use. 
 
• A physical barrier must be in place between an operator and passers-by for hazards generated 


as a result of hand tools, powered tools and compressed air. 
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• Guards may not be removed during any operation.  Guards shall prevent access to the danger 


area from the top, front, sides, bottom and back. 
 
• If equipment has been purchased without the required guarding or the guarding has been 


removed, the equipment must be locked out of service (see Section 5.12), made inoperable or 
removed from the premises until guarding is provided. 


 
5.8.4 TRAINING 
 
Currently, there is no institutional training module for the Hand and Portable Power Tools.  
However, all affected populations are required to read this program and comply with the 
requirements discussed in this section. 
 
Group / activity-specific hand and portable power tool training shall be given to each employee 
prior to start of work.  The training will include a discussion of physical hazards, proper use of 
tools, hazard mitigation, emergency response measures and inspection.  This training shall be 
documented by the supervisor. 
 
5.8.5 PERFORMANCE CHECKLISTS 
 
Supervisors / Group Leaders / Department Managers shall: 


 Ensure that all questions pertaining to the Hand and Portable Power Tools Program are 
appropriately answered for each employee on the Training Needs Questionnaire and that all 
hazards are denoted on the Hazard Inventory. 


 Ensure employees and contractors performing work at the facility adhere to the Hand and 
Portable Power Tool Program. 


 Ensure employees and contractors performing work at the facility adhere to the Hand and 
Portable Power Tools Program. 


 
Employees shall: 


 Attend required courses as denoted on Employee Training Profile.   
 Inspect tools and equipment prior to every use. 
 Fully adhere to the requirements set forth in the Personal Protective Equipment Program (see 


Section 5.6 of this manual). 
 
Environment, Safety, Health & Assurance (ESH&A) shall: 


 Conduct inspections through the annual Walk-Through Program to ensure hand tools and 
portable power tools guarded properly. 


 Develop and conduct Hand and Portable Power Tool Training and refresher training. 
 Investigate any accidents involving hand and portable power tools. 
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5.9 COMPRESSED AIR 
 
Applicability Statement:  This section applies to all employees and contractors using 


compressed air. 
 
5.9.1 REFERENCES 
 
OSHA 1910.169 Air Receivers 
OSHA 1910.242(b) Compressed Air Used For Cleaning 
ISU EH&S Gas Cylinder Safety Guidelines 
Manual 10200.002 ESH&A Program Manual, Compressed / Liquefied Gases, Section 4.3 
 
5.9.2 BACKGROUND 
 
This program applies to all employees who use compressed air and is to provide minimum 
requirements for the maintenance, inspection and use of compressed air. 
 
5.9.3 PROGRAM INFORMATION 
 
5.9.3.1 Compressed Air Receiver Rules 
 
• Position all drains, hand-holes, and manholes on all air receivers in easily accessible 


locations. 
 
• Install a drain pipe and valve at the lowest point of the air receiver to remove accumulated oil 


and water. 
 
NOTE:   The drain pipe and valve must vent internally to buildings or have a receiving vessel of 


sufficient size to prevent spills of accumulated oil and water to the outside. 
 
• Open the valve and drain frequently to avoid oil and water buildup.  Do not drain oil and 


water to the ground or any other area outside. 
 
• Verify that filters for the removal of oil and water from the air line will function efficiently at 


the maximum anticipated air flow and maximum degree of contamination in the line. 
 
• Install easy to read gauges on air receivers. 
 
• All compressed air receivers must have one or more spring-loaded safety relief valves 


providing a total pressure relief that keeps pressure in the receiver from exceeding the 
maximum rated pressure by 10 percent. 


 
• Do not place a valve in line between the air receiver and its safety relief valve(s).  The safety 


relief valve must be between air receiver and the valve(s). 
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• Safety relief valves, indicating devices, and controlling devices must be tamper-proof and 


weather proof. 
 
• All air receivers must be constructed according to the ASME Boiler and Pressure Vessel 


Code, Section VIII, 1968 edition or later, as long as the later edition meets or exceeds the 
requirements of the 1968 edition.  (See Engineering Services Group for guidance). 


 
• Air receivers may not be buried underground or located in an in-accessible area. 
 
5.9.3.2 Air Compressor Receiver Hose and Attachment Maintenance 
 
• Test each safety relief valve to make sure it will operate properly at pressures at least 10 


percent greater than the maximum operating pressure of the machine it is installed on. 
 
• Test all other valves to ensure proper function at maximum rated pressure. 
 
• Inspect valve fittings and hose attachments for signs of corrosion and wear. 
 
• Inspect air lines for cracking, bulging, or other signs of weakness and wear. 
 
• Destroy and discard hoses that are worn, cracked, or show other signs of exposure or aging. 
 
• Remove from service and repair/replace all attachments that do not pass inspection. 
 
5.9.3.3 Cleaning with Compressed Air 
 
• Compressed air shall not be used for cleaning purposes except where the pressure is reduced 


to less than 30 p.s.i. and then only with effective chip guarding and personal protective 
equipment. 


 
• Use personal protective equipment (safety glasses, face shield, long sleeve shirt, gloves, etc.) 


when operating the air hose. 
 
• Never direct air under pressure toward yourself or another person. 
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5.9.4 TRAINING 
 
Detailed programmatic information is provided via the following institutional training modules: 
 


COMPRESSED AIR SAFETY                                                                                   #AL-161 
Intended Audience: Mandatory for Facilities Services Crafts Workers 


and Engineering Services Machinists  
Module Format: Classroom Instruction. Estimated completion time: 


1.0 Hour 
Associated Retrain Period & Format: No retrain  


 
Group / activity-specific training on compressed gas usage shall be given to each employee prior 
to work that includes a discussion of specific hazards, hazard mitigation, equipment operation, 
location of MSDSs and other safety information, emergency response measures and any other 
procedural information.  This training shall be documented by the Group Leader / Department 
Manager and the records maintained for a period of five years. 
 
5.9.5 PERFORMANCE CHECKLISTS 
 
Supervisors / Group Leaders / Department Managers shall: 


 Ensure that all questions pertaining to the Compressed Air Program are appropriately 
answered for each employee on the Training Needs Questionnaire and that all hazards are 
denoted on the Hazard Inventory. 


 Consult the Ames Laboratory/IPRT training schedule for the next available class. 
 Ensure employees and contractors performing work at the facility adhere to the Compressed 


Air Program. 
 
Employees shall: 


 Attend required courses as denoted on Employee Training Profile.   
 Fully adhere to the requirements set forth in the Compressed Air Program. 
 Attend “Cylinder Safety Training”, (AL-022) training. 


 
Environment, Safety, Health & Assurance (ESH&A) shall: 


 Conduct inspections through the Annual Walk-Through Program to ensure air nozzles are 
equipped with either chip shields or safety relief devices. 


 Develop and conduct Compressed Air training and refresher training.   
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5.10 WELDING, CUTTING AND BRAZING PROGRAM 
 
Applicability Statement:  This section applies to all employees and contractors using welding, 


cutting, brazing and other open-flame equipment. 
 
5.10.1  REFERENCES 
 
ANSI B57.1-1965 Standard Compressed Gas Cylinder Valve Outlet and Inlet Connections, 


which is incorporated by reference as specified in Sec. 1910.6 
ANSI Z49.1-1967 Safety in Welding and Cutting published by the American Welding Society 
ANSI Z87.1-1968 Standard Practice for Occupational and Educational Eye and Face Protection, 


which is incorporated by reference as specified in Sec. 1910.6. (b)(2)(iii) 
OSHA 1910.251 Welding, Cutting and Brazing Program 
OSHA 1910.252 General Requirements 
OSHA 1910.253 Oxygen-Fuel Gas Welding and Cutting 
OSHA 1910.254 Arc Welding and Cutting 
OSHA 1910.255 Resistance Welding 
NFPA 51 Design and Installation of Oxygen-Fuel Gas Systems for Welding, Cutting and Allied 


Processes 
NFPA 51B Standard for Fire Prevention in Use of Cutting & Welding Processes 
Section 8 Fire Protection of ESH&A Program Manual 
Procedure 46200.001 Welding Program (Engineering Services Group) 
Procedure 46300.001 Welding Program (Facilities Services Group) 
ISU Chemical Hygiene Plan 
 
5.10.2 BACKGROUND 
 
The program applies to all employees who perform welding, cutting and brazing. 
 
5.10.3 PROGRAM INFORMATION 
 
5.10.3.1 Fire Prevention and Protection for Welding, Cutting and Brazing 
 
• If the object to be welded or cut cannot be moved and if all the fire hazards cannot be 


removed, then guards shall be used to confine the heat, sparks, and slag, and to protect the 
immovable fire hazards. 


 
• If the welding or cutting cannot be performed in a safe location or the 


flammable/combustible materials cannot be relocated or guarded, then welding and cutting 
shall not be performed. 


 
• Wherever there are floor openings or cracks in the flooring that cannot be closed, precautions 


shall be taken so that no readily combustible materials on the floor below will be exposed to 
sparks which might drop through the floor. The same precautions shall be observed with 
regard to cracks or holes in walls, open doorways and open or broken windows. 
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• Suitable fire extinguishing equipment shall be maintained in a state of readiness for instant 


use.  Such equipment may consist of pails of water, buckets of sand, hose or portable 
extinguishers depending upon the nature and quantity of the combustible material exposed. 


 
• Fire watchers shall be required whenever welding or cutting is performed in locations where 


other than a minor fire might develop, or any of the following conditions exist: 
 


 Appreciable combustible material closer than 35 feet to the point of operation must be 
relocated, 


 Flame-proofed covers are used to eliminate the potential for fires, and 
 Materials are otherwise shielded with metal or guards or welding curtains. 


 
• Fire watchers shall have fire extinguishing equipment readily available and be trained in its 


use.  They shall be familiar with methods for sounding an alarm in the event of a fire.  They 
shall watch for fires in all exposed areas, try to extinguish them only when obviously within 
the capacity of the equipment available, or otherwise sound the alarm.  A fire watch should 
be maintained for at least a half-hour after completion of welding or cutting operations to 
detect and extinguish possible smoldering fires.  See Section Fire Protection Program of this 
manual for additional information. 


 
• Before cutting or welding is permitted, the area shall be inspected by the individual 


responsible for authorizing cutting and welding operations.  He/she shall designate 
precautions to be followed in granting authorization to proceed in the form of a written 
permit. 


 
• Cutting or welding shall not be permitted in the following situations: 


 In areas not authorized by management. 
 In sprinklered buildings while such protection is impaired. 
 In the presence of explosive atmospheres (mixtures of flammable gases, vapors, liquids, 


or dusts with air), or explosive atmospheres that may develop inside uncleaned or 
improperly prepared tanks or equipment which have previously contained such materials, 
or that may develop in areas with an accumulation of combustible dusts. 


 
• No welding, cutting, or other hot work shall be performed on used drums, barrels, tanks or 


other containers until they have been cleaned so thoroughly as to make absolutely certain that 
there are no flammable materials present.  Any substances such as greases, tars, acids, or 
other materials which, when subjected to heat, might produce flammable or toxic vapors 
must also be removed.  Any pipe lines or connections to the drum or vessel shall be 
disconnected or blanked. 
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• Personal Protective Equipment shall include: 


 Eye protection. 
 Helmets or hand shields shall be used during all arc welding or arc cutting operations. 
 Helpers or attendants shall be provided with proper eye protection. 
 Goggles or other suitable eye protection shall be used during all gas welding or oxygen 


cutting. 
 All filter lenses and plates shall meet the test for transmission of radiant energy 


prescribed in ANSI Z87.1-1968 - American National Standard Practice for Occupational 
and Educational Eye and Face Protection, which is incorporated by reference as specified 
in Sec. 1910.6. (b)(2)(iii). 


 Apron, sleeves and gloves as necessary depending on the type of welding and duration of 
welding to be performed. 


 
• To eliminate the possibility of gas escaping through leaks of improperly closed valves, the 


torch valves shall be closed and the fuel-gas and oxygen supply to the torch positively shut 
off whenever the torch is not in use for a substantial period of time (i.e., over the weekend). 


 
• Welding may produce fumes and gases hazardous to health. Avoid breathing these fumes and 


gases. Use adequate ventilation. See ANSI Z49.1-1967 Safety in Welding and Cutting 
published by the American Welding Society.  Contact ESH&A with questions pertaining to 
specific metals to be welded, cut or brazed. 


 
5.10.3.2 Requirements for Oxygen and Fuel Gases 
 
• Compressed gas cylinders shall be legibly marked, for the purpose of identifying the gas 


content, with either the chemical or the trade name of the gas.  Such marking shall be by 
means of stenciling, stamping, or labeling, and shall not be removable. 


 
• Compressed gas cylinders shall be equipped with connections complying with the American 


National Standard Compressed Gas Cylinder Valve Outlet and Inlet Connections, ANSI 
B57.1-1965, which is incorporated by reference as specified in Sec. 1910.6. 


 
• All cylinders with a water weight capacity of over 30 pounds (13.6 kg) shall be equipped 


with means of connecting a valve protection cap or with a collar or recess to protect the 
valve. 


 
• Backflow protection shall be installed by an approved device that will prevent oxygen from 


flowing into the fuel gas or from fuel gas from flowing into the oxygen. 
 
• Approved flashback protection shall be installed that will prevent flame from passing into the 


fuel gas cylinder. 
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5.10.3.3 General Storage of Cylinders 
 
• Cylinders shall be kept away from radiators and other sources of heat. 
 
• Cylinders inside of buildings shall be stored in a well-protected, well-ventilated, dry location 


at least 20 (6.1 m) feet from highly combustible materials such as oil or excelsior.  Cylinders 
should be stored in definitely assigned places away from elevators, stairs, or gangways. 


 
• Assigned storage spaces shall be located where cylinders will not be knocked over or 


damaged by passing or falling objects, or subject to tampering by unauthorized persons. 
 
• Empty cylinders shall have their valves closed. 
 
• Acetylene cylinders shall be stored valve end up. 
 
• Oxygen cylinders in storage shall be separated from fuel-gas cylinders or combustible 


materials (especially oil or grease), a minimum distance of 20 feet or by a noncombustible 
barrier at least 5 feet high having a fire-resistance rating of at least one-half hour. 


 
5.10.3.4 Requirements for Operating Procedures 
 
• Cylinders, cylinder valves, couplings, regulators, hose, and apparatus shall be kept free from 


oily or greasy substances.  Oxygen cylinders or apparatus shall not be handled with oily 
hands or gloves.  A jet of oxygen must never be permitted to strike an oily surface, greasy 
clothes, or enter a fuel oil or other storage tank. 


 
• Cylinders shall not be dropped or struck or permitted to strike each other violently. 
 
• Valve protection caps shall not be used for lifting cylinders from one vertical position to 


another. 
 
• Bars shall not be used under valves or valve-protection caps to pry cylinders loose when 


frozen to the ground or otherwise fixed.  The use of warm (not boiling) water is 
recommended.  Valve protection caps are designed to protect cylinder valves from damage. 


 
• Cylinder valves shall be closed before moving cylinders. 
 
• Cylinder valves shall be closed when work is finished. 
 
• No person, other than the gas supplier, shall attempt to mix gases in a cylinder.  No one, 


except the owner of the cylinder or person authorized by him, shall refill a cylinder. 
 
• Unless connected to a manifold, oxygen from a cylinder shall not be used without first 


attaching an oxygen regulator to the cylinder valve.  Before connecting the regulator to the 
cylinder valve, the valve shall be opened slightly for an instant and then closed to purge 
dust/debris so as not to enter the manifold.  Always stand to one side of the outlet when 
opening the cylinder valve. 
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5.10.4 TRAINING 
 
Detailed programmatic information is provided via the following institutional training modules: 
 


Welding Safety and Hot Work                                                                     #AL-149 
Intended Audience: Mandatory for Ames Laboratory individuals who 


perform electric or gas welding and cutting. 
Module Format: Classroom Instruction with video. Estimated completion 


time: 1 Hour 
Associated Retrain Period & 
Format: 


Three-year retrain. Retrain module consists of 
Classroom and video. 


 
 
5.10.5 PERFORMANCE CHECKLISTS 
 
Supervisors / Group Leaders / Department Managers shall: 


 Ensure that all questions pertaining to the Welding, Cutting and Brazing Program are 
appropriately answered for each employee on the Training Needs Questionnaire and that all 
hazards are denoted on the Hazard Inventory. 


 Consult the Ames Laboratory/IPRT training schedule for the next available class. 
 Ensure employees and contractors performing work at the facility adhere to the Welding, 


Cutting and Brazing Program. 
 
Employees shall: 


 Attend required courses as denoted on Employee Training Profile.  Consult the Ames 
Laboratory/IPRT training schedule for the next available class. 


 Fully adhere to the requirements set forth in the Personal Protective Equipment Program. 
 Taking necessary precautions outlined in this program. 
 Locating a Fire Watch as outlined in this program (trained in the use of a fire extinguisher). 


 
Fire Watch shall: 


 Check that fire extinguisher equipment is readily available (must be trained in the use of a 
fire extinguisher). 


 Know how to sound the alarm and summon the Fire Department and the Emergency response 
Team. 


 Watch for fires, smoke, or sparks or other conditions indicating the onset of a fire in all 
exposed areas and try to extinguish them. 


 Be aware of capacity of fire fighting equipment, otherwise sound the alarm immediately and 
evacuate. 


 Remain on the site of the hot work for a minimum of ½ hour after the completion of cutting, 
welding, etc. to detect smoldering fires. 


 
Environment, Safety, Health & Assurance (ESH&A) shall: 


 Conduct inspections through the annual Walk-Through Program. 
 Investigate all accidents. 
 Ensure program remains current with applicable federal, state and local regulations. 
 Periodically review and update this program. 
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Contractors shall: 


 Comply with all ESH&A Programs. 
 Failure to comply with ESH&A Programs may subject the contractor and contract company 


to immediate discharge. 
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5.11 ELECTRICAL SAFETY & ELECTRICAL RELATED WORK PRACTICES 
 
Applicability Statement:  This section applies to all employees and contractors who face a risk 


of electrical shock that is not reduced to a safe level by the electrical 
installation requirements set forth in OSHA 1910.303 through 
1910.308. 


 
5.11.1 REFERENCES 
 
OSHA 1910.145 Specifications for Accident Prevention, Signs and Tags 
OSHA 1910.301 Electrical 
OSHA 1910.302 Electric Utilization Systems 
OSHA 1910.303 General Requirements 
OSHA1910.304 Wiring Design and Protection 
OSHA 1910.305 Wiring Methods, Components and Equipment for General Use 
OSHA 1910.306 Specific Purpose Equipment and Installations 
OSHA 1910.307 Hazardous (classified) Locations 
OSHA 1910.331 Scope of Electrical Program for both Qualified and Unqualified Persons 
OSHA 1910.332 Training 
OSHA 1910.333 Selection and Use of Work Practices 
OSHA 1910.334 Use of Equipment 
OSHA 1910.335 Safeguards for Personal Protection 
Manual 46200.001 Electrical Safety Manual 
Manual 10200.002 ESH&A Program Manual, Control of Hazardous Energy (Lockout/Tagout), 


Section 5.12 
NFPA 70, National Electric Code 
NFPA 70E, Standard for Electrical Safety in the Workplace. 
 
5.11.2 BACKGROUND 
 
Many standards make up the requirements to meet compliance and safety with electrical work.  
In an effort to outline all of those requirements, Ames Laboratory has developed an Electrical 
Safety Manual.  The manual is distribution to a select list but it available to all on the Ames 
Laboratory Web Site 
(http://www.external.ameslab.gov/esha/ESH&A_Documents/Manuallist.html).  The Electrical 
Safety Manual is the main reference for guidance. 
 
Lockout / Tagout for all energy sources (electrical, pneumatic, hydraulic, gravitational, steam, 
etc.) is referenced in Section 5.12 Control of Hazardous Energy (Lockout / Tagout) of this 
Manual. 
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The purpose of the Electrical Safety Manual is to outline work requirements for both qualified 
persons (those who have training in avoiding the electrical hazards of working on or near 
exposed parts) and unqualified persons (those with little or no such training) working on, near or 
with the following installations: 
 
1) premises wiring; 
2) wiring for connection to supply; 
3) other wiring; and  
4) optical fiber cables. 
 
5.11.3 PROGRAM INFORMATION  
 
5.11.3.1 Definitions: 
 
Dangerous Voltage: 50 Volts and greater 
 
High Voltage: 600 Volts and greater 
 
Qualified Persons: Those persons trained and familiar with: 
 


• The skills and techniques necessary to distinguish exposed live parts from other parts of 
electrical equipment. 


• The skills and techniques necessary to determine the nominal voltage of exposed live 
parts. 


• The clearance distances specified in 1910.333(c) and the corresponding voltages to which 
the qualified person will be exposed. 


 
Extension Cord: Cords and plug-in strips intended for temporary use (less than 90 days). 
 
5.11.3.2 General Electrical Safety Requirements 
 
• No Live (energized) work over 50 volts is permitted unless written approval is granted by 


either the Chief Operations Officer or the Director for Science and Technology. 
 
• Portable ladders shall have nonconductive side rails if they are used where the employee or 


the ladder could contact exposed energized parts.  (See Section 5.15 Ladder Safety and 
Maintenance.) 


 
• Conductive articles of jewelry and clothing (such as watch bands, bracelets, rings, key 


chains, necklaces, aprons with metal eyelets, etc.) may not be worn if exposed to energized 
metal parts of equipment and circuits. 


 
• Only a qualified employee following the requirements of Paragraph 5.11.3.5 Working On or 


Near Energized Parts, may defeat an electrical safety interlock, and then it shall be returned 
to its operable condition when work is complete. 


 
• Adapters (two prong cheaters) that interrupt the continuity of the grounding connection shall 


not be used. 
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• Ground Fault Circuit Interrupters (GFCI’s) shall be used in wet and damp locations. 
 
• Employees hands shall not be wet when plugging and unplugging flexible cords and plug 


connected equipment. 
 
• Routine opening and closing of switches, circuit breakers or other devices shall mandate use 


of equipment specifically designed and labeled as SWD (switching device / switch rated). 
 
• Where flammable materials are present, electrical equipment capable of igniting them shall 


not be used unless measures are taken to prevent hazardous conditions from developing. 
 
• Safety signs, tags and symbols shall be used where necessary to warn employees about 


electrical hazards which may endanger them as required by 29 CFR 1910.145 (signs 
available upon request from ESH&A). 


 
• Barricades shall be used in conjunction with safety signs where it is necessary to prevent or 


limit employee access to work areas (Prohibited Approach Boundary).  If signs and 
barricades do not provide sufficient warning and protection from electrical hazards, an 
attendant shall be stationed to warn and protect employees. 


 
• Live parts to which an employee may be exposed shall be de-energized before the employee 


works on or near them.  If an employee can demonstrate that de-energizing introduces 
additional or increased hazards or is not feasible due to equipment design or operational 
limitations, work on live equipment is permitted, however other safety related work practices 
(including permit Approval by the Chief Operations Officer or the Director for Science and 
Technology) shall be used to protect employees who may be exposed to the electrical hazards 
involved. 


 
NOTE: Examples of increased or additional hazards include interruption of life support 


equipment, deactivation of emergency alarm systems or shut down of hazardous 
location ventilation equipment.  The severity of increased hazard or being infeasible 
justifies not de-energizing equipment or machinery, not personal convenience. 


 
• Safety Related Work Practices for working on energized electrical equipment include: 
 


 Being familiar with the proper use of special precautionary techniques 
 Personal Protective Equipment 
 Insulating and shielding materials 
 Insulating tools 


 
• The use of Personal Protective Equipment does apply to taking voltage measurements with 


approved equipment. 
 
• Live parts that operate at less than 50 volts to ground need not be de-energized if there will 


be no increased exposure to electrical burns or to explosion due to electric arcs. 
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• The work practices that are used shall be suitable for the conditions under which the work is 


to be performed and for the voltage level of the exposed electrical conductors or circuit parts 
(NFPA 70E). 


 
5.11.3.3 Personal Protective Equipment (PPE) 
 
• Employees working in areas where there are potential electrical hazards shall be provided 


with and shall use electrical protective equipment that is appropriate for the specific parts of 
the body to be protected (i.e., electrical gloves, electrical sleeves, electrical mats, insulated 
tools, etc.). 


 
• Protective shields, protective barriers, insulating mats and materials shall be used to protect 


each employee from shock, burns or other electrically related injuries while that employee is 
working near exposed energized parts which might be accidentally contacted. 


 
• PPE shall be maintained in a safe, reliable condition and shall be maintained or tested as 


required. 
 
• If the insulating capability of protective equipment (i.e. electrical rated rubber gloves) may 


be subject to damage during use, the insulating material shall be protected by additional 
materials such as leather gloves. 


 
• Employees shall wear protective equipment for the eyes or face wherever there is danger of 


injury from electric arcs or flashes or from flying objects resulting from electrical explosions. 
 
• Employees shall use insulated tools. 
 
5.11.3.4 Working On or Near Exposed De-Energized Parts 
 
• Conductors and parts of electrical equipment that have been de-energized but have not been 


locked out or tagged shall be treated as energized parts. 
 
• Stored electrical energy which might endanger personnel shall be released.  Capacitors shall 


be discharged and high capacitance elements shall be short circuited and grounded if the 
stored electrical energy might endanger employees. 


 
• While any employee is exposed to contact with parts of fixed electrical equipment or circuits 


which have been de-energized, the circuits energizing the parts shall be locked out.  Locks 
and tags shall be placed on each disconnecting means (multiple energy source equipment) 
used to de-energize circuits and equipment on which work is to be performed.  The lock shall 
be attached so as to prevent persons from operating disconnecting mean unless they resort to 
undue force or the use of tools which is means for immediate disciplinary action.  (See 
Section 5.12 of the ESH&A Program Manual for Control of Hazardous Energy 
(Lockout/Tagout) for program details. 


 
NOTE: Lockout/Tagout does not apply to cord and plug connected equipment and tools as 


long as the male end of the cord is in constant control and sight of the employee 
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servicing the equipment.  (See Section #5.12 Control of Hazardous Energy 
(Lockout/Tagout) for lockout/tagout program details.) 


 
• Safe procedures for de-energizing circuits and equipment shall be determined before circuits 


or equipment is de-energized. 
 
• Verification of de-energization is necessary before any circuits or equipment can be 


considered and worked on as de-energized.  See Section 5.12 Control of Hazardous Energy 
(Lockout/Tagout) for program details. 


 
• Locks shall only be removed by the employee who applied them.  If this employee is absent 


from the workplace, then the lock may be removed by a qualified employee authorized to 
perform this task provided that: 


 
a. The employee who applied the lock or tag is not available at the workplace and attempts 


to contact the employee have failed. 
b. The employee is made aware that the lock or tag has been removed before he or she 


resumes work. 
c. It was absolutely necessary to remove the lock. 
d. ESH&A is notified in advance that the lock is to be removed and the circumstances for 


removal. 
 
5.11.3.5 Working On or Near Energized Parts 
 
• Only qualified employees may work on electric circuits or equipment that has not been de-


energized.  Such employees shall be capable of working safely on energized circuits and 
shall be familiar with the proper use of: 


 
 Special Precautionary Techniques 
 Personal Protective Equipment 
 Insulating and Shielding Materials 
 Insulating Tools 


 
Detailed information on Electrical Safety and Electrical Related Safe Work Practices is conveyed 
via the Ames Laboratory Electrical Safety Manual. 
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5.11.4 TRAINING 
 
Detailed programmatic information is provided via the following institutional training modules: 
 


RESEACHER ELECTRICAL SAFETY                                                       #AL-191 
Intended Audience: Mandatory for Ames Laboratory researchers that work 


with electrical equipment in a research setting 
Module Format: Classroom Instruction with quiz. Estimated completion 


time: 1 hour. 
Associated Retrain Period & 
Format: 


Three-year retrain.  


 
BASIC ELECTRICAL SAFETY, < 600 Volts                                                 #AL-019 
Intended Audience: Mandatory for Ames Laboratory individuals working on 


or near exposed electrical parts less than 600Volts. 
Module Format: Classroom Instruction with quiz. Estimated completion 


time: 4 hour. 
Associated Retrain Period & 
Format: 


Three-year retrain. Retrain module consists of 
Computer Based Training and exam. 


 
HIGH VOLTAGE ELECTRICAL SAFETY, > 600 Volts                             #AL-020 
Intended Audience: Mandatory for personnel who work with 600 Volts or 


more as a function of their job must utilize safe work 
practices, special tools, test equipment to become a 
Qualified Electrical Workers as defined by Ames 
Laboratory. 


Module Format: Classroom Instruction with quiz. Estimated completion 
time: 1.5 hours. 


Associated Retrain Period & 
Format: 


Three-year retrain.  Retrain module consists of 
classroom/video and exam. 


 
SAFE EQUIPMENT WIRING                                                                          #AL-063 
Intended Audience: For individuals performing 120 volt plug wiring, 


electrical equipment construction and electrical power 
wiring. 


Module Format: Classroom Instruction with quiz. Estimated completion 
time: 1.5 hours. 


Associated Retrain Period & 
Format: 


Three-year retrain. Retrain module consists of 
classroom and exam. 
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LOCKOUT TAGOUT TRAINING                                                                   #AL-012
Intended Audience: Mandatory for all workers whose job assignments 


involve activities such as servicing or maintenance of 
machines or equipment which may have unexpected 
energizing, startup, or release of stored energy 
(pneumatic, hydraulic, springs, gravity, etc.). 
Employees performing ONLY electrical LOTO do not 
need to attend this module if they have completed the 
Basic Electrical Safety Training Module (AL-019). 


NOTE: 


Module Format: Module is Classroom discussion with video, handouts 
and exam.  Estimated completion time: 1.0 hours. 


Associated Retrain Period & 
Format: 


Two year retrain:  Retrain module consists of classroom 
discussion with video, handouts and exam. 


 
5.11.5 PERFORMANCE CHECKLISTS 
 
Supervisors / Group Leaders /Department Managers shall: 


 Ensure that all questions pertaining to the Electrical Safety and Electrical-Related Work 
Practices Program are appropriately answered for each employee on the Training Needs 
Questionnaire and that all hazards are denoted on the Hazard Inventory. 


 Ensure outside contractors performing work at the facility adhere to the Electrical Safety and 
Electrical-Related Work Practices Program. 


 Initiates progressive discipline when authorized employees fail to comply with the Electrical 
Safety and Electrical-Related Work Practices Program. 


 Ensure new and present employees attend initial and refresher training. 
 
Employees shall: 


 Attend required course as denoted on Employee Training Profile.  Consult the Ames 
Laboratory/IPRT training schedule for the next available class. 


 Comply with the requirements of this program. 
 Inspect electrical equipment regularly.  


 
Environment, Safety, Health & Assurance (ESH&A) shall: 


 Periodically review and update the program requirements according to changes in 
regulations. 


 Inspect electrical equipment annually during the Independent Walk-Throughs. 
 Stop work for installations found to be unsafe. 


 
Engineering Services Group shall: 


 Conduct Basic Electrical Safety Training, High Voltage Electrical Safety Training and Safe 
Equipment Wiring Training. 


 
Contractors shall: 


 Comply with:  
• Ames Laboratory Electrical Safety Program 
• Electrical-Related Work Practices Program 
• Lockout Tagout Program 
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5.12 LOCKOUT TAGOUT PROGRAM 
 
Applicability Statement:  This section applies to all employees and contractors performing 


servicing or maintenance activities with machines or equipment. 
 
5.12.1 REFERENCES 
 
OSHA 1910.147 The Control of Hazardous Energy (Lockout/Tagout) 
Form 10200.099 Appendix A, Authorized Employee LOTO Annual Certification 
 
5.12.2 BACKGROUND 
 
The purpose of the Control of Hazardous Energy Program (commonly referred to as the 
Lockout/Tagout Program) is to prevent injuries to employees and contractors from the 
unexpected energizing, startup, or release of stored energy from machines, equipment or 
processes. The Lockout/Tagout program establishes minimum performance requirements for the 
control of hazards. 
 
It is limited in scope to activities related only to controlling hazardous energy in machinery and 
equipment.  For example, applications would include, but not limited to the service and 
maintenance of: 
 


Electrical Mechanical Hydraulic 
Pneumatic Steam Capacitors 
Gravitational Chemical Etc. 


 
5.12.3 PROGRAM INFORMATION 
 
5.12.3.1 Definitions: 
 
Affected Personnel: An unqualified person whose job requires that they operate or use a machine 
or piece of equipment on which servicing or maintenance is being performed under 
lockout/tagout, or whose job requires them to work in an area in which such servicing or 
maintenance is being performed. 
 
Authorized Personnel: A qualified person to whom authority and responsibility to perform a 
specific lockout and/or tagout assignment has been given by the employer. 
 
Designated Lead: A designated lead is an authorized employee appointed by a Department 
Manager / Program Director who coordinates one or more LOTO activities for multiple 
personnel (Group Lockout) involved in servicing maintenance. 
 
Energized: Connection of an energy source (mechanical, electrical, hydraulic, pneumatic, etc.) 
which has not been isolated. 
 
Energy Isolating Device: A device that physically prevents the transmission or release of energy.  
This includes manually operated electrical circuit breakers, a disconnect switch, a manually 
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operated switch, a slide gate, a line valve, a blank, and buttons, selector switches and other 
control circuit-type devices. 
 
Energy Source: Any electrical, mechanical, hydraulic, pneumatic, chemical, thermal, or other 
energy source that is capable of causing injury to personnel. 
 
Hot Tap: A procedure used in repair, maintenance, and service activities which involves welding 
a piece of equipment (pipelines, vessels, or tanks) under pressure, in order to install connections.  
It is commonly used to replace or add sections of pipeline without the interruption of service for 
air, gas, water, and steam. 
 
Lockout Device: A device that utilizes a lock and key to hold an energy isolating device in a safe 
position. 
 
Lockout / Tagout: The placement of a lock and a tag on the energy isolating device in accordance 
with an established procedure indicating that the energy isolating device or the equipment being 
controlled shall not be operated until removal of the lock and/or tag. 
 
Servicing and Maintenance: Functions that include workplace activities such as installing, 
constructing, adjusting, setting up, inspecting, maintaining, or repairing machines and 
equipment. 
 
5.12.3.2 Applications Requiring Lockout/Tagout 
 
• This standard applies to the control of energy during servicing and/or maintenance of 


machines and equipment. 
 
• The program applies to but not limited to: 


 Maintenance Activities 
 Electronic Technicians 
 Production Mechanics 
 Production Engineers 
 Service Technicians 
 All employees including scientists, graduate students and other professionals whose work 


exposes them to equipment which is capable of causing injury. 
 
• Minor tool changes and adjustments, and other minor servicing activities, which take place 


during normal production operations, are not covered by this program provided that minor 
tool changes are routine, repetitive, and integral to the use of the equipment for production. 
(Example: Changing tools in a milling machine or drill press.) 


 
• Normally exempt servicing and/or maintenance of production equipment requires 


Lockout/Tagout if: 
 


 An employee is required to remove or bypass a guard or other safety device or 
 An employee is required to place any part of his or her body into an area on a machine 


or piece of equipment where work is actually performed upon the material being 
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processed (point of operation) or where an associated danger zone exists during a 
machine operating cycle. 


 
• Examples of equipment and machinery which have the potential for unexpected energization, 


startup or release of stored energy include but are not limited to the servicing and 
maintenance of: 


 
motors pumps air compressors lighting 
elevators refrigeration compactors machine shop equipment 
boilers piping valves air conditioning equipment 
fans welders switch gears transformers 


 
• The Lockout / Tagout Program does not apply to work on electrical equipment for which 


exposure to the hazards can be controlled by unplugging the equipment from the receptacle 
provided the cord end remains under the control of the person performing service or 
maintenance.  If equipment is going to be impaired over time due to ordering parts, shift is 
over, etc., then the equipment should be locked and tagged to prevent someone from trying to 
energize the equipment unknowing that the equipment is impaired. 


 
5.12.3.3 Lockout/Tagout Procedure 
 
The following are the established procedures for application of energy control and 
Lockout/Tagout.   
 


Step Action 
1. Before proceeding with any equipment shutdown, a survey will be made to 


locate and identify all energy isolating devices feeding the equipment (i.e., 
electrical circuit breakers, shut-off valves, electrical disconnect switches, etc.). 


2. Once the survey is complete, the authorized personnel will notify all affected 
personnel, including the area supervisor that a shutdown of the equipment or 
machine will occur. 


3. Following notification, the equipment or machine (if operating) will be shut 
down by normal stopping procedure (i.e., depress stop button, open toggle 
switch, turn light switch off, etc.). 


4. Once turned off, the energy isolating device (i.e., circuit breaker, disconnect 
switch, valve, etc.) will be operated in such a manner that the machine or 
equipment will be isolated from the energy source (electrical, mechanical, 
hydraulic, pneumatic, chemical, thermal, etc.). 


5. The energy-isolating device is then "locked out" by applying the padlock and tag 
to the device.  In some cases, a chain must be used (in combination with a 
padlock) to sufficiently "lockout" a device, (i.e., steam valve, hydraulic valve, etc.) 


NOTE If a machine or equipment can not be locked out by conventional means call 
ESH&A.  Tagout can be used for isolated instances.  For Tagout to be 
considered, implementation of additional safety measures shall be completed 
such as the removal of an isolating element, blocking of a controlling switch, 
opening an extra disconnecting device or the removal of a valve handle to reduce 
the likelihood of inadvertent energization. 
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Step Action 
6. A tag will be filled out by each authorized person indicating the person’s name, 


the date and time of the lockout. 
7. Once the energy isolating device has been locked out and tagged, all potentially 


hazardous sources or residual energy will be purged or dissipated (i.e., 
grounding, capacitors, bleeding, venting, lowering to rest position, etc.) 


8. After ensuring that no personnel are exposed, the authorized personnel will 
operate the normal operating controls to make certain the equipment will not 
restart.  The operating controls MUST be returned to the “off” or “neutral” 
position after the test. 


NOTE Every person involved with the service or maintenance of the locked out 
equipment will place their assigned padlock to every lockout device in such 
manner that if all other padlocks were removed, the person would still have 
their padlock assuring that every source of energy is still "locked out". No 
personnel may affix the lockout/tagout device of another person. 


9. 
 
 


NOTE 


The following are to be performed to ensure machinery/equipment is in a zero 
energy state: 
 
• Remove conductive apparel. 
• Wear the appropriate personal protective equipment. 
• Perform testing using an approved category III or IV multi-meter.  
 
Measuring technique: 
1. Verify meter operates properly on a known power source within the same 


voltage range. 
2. Ground one terminal of meter. 
3. Connect to one phase, measure to ground, measure other phases to ground. 
4. Remove ground, measure phase to phase for all phases. 
5. If possible, use one hand at a time. 
6. When complete, verify meter operates properly on a known power source 


within the same voltage range. 
7. Try to start the equipment (return the controls to the neutral position when 


finished). 
8. Stop work if unanticipated conditions exist. 


 
• Attach a “ground stick” of sufficient size to handle any possible fault 


current to all three phases of stored electrical equipment. 
• Blocking shall be performed on hydraulic equipment such as presses which 


must be maintained in a stored hazardous potential state. 
10. Apply Lockout lock and tag devices to all energy sources. 
11.  Perform maintenance or servicing of the machinery or equipment. 


  
Re-Energization  


1. When the maintenance and/or service are completed, the work area is to be 
inspected to ensure that all affected personnel are safely positioned and/or 
removed.  In addition, remove all nonessential items from the equipment. 
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Step Action 
2. The lockout, padlock, and tag shall then be removed from the energy isolating 


device by the authorized personnel who applied the lockout devices. 
3. When the authorized person who applied the lockout/tagout device is not 


available to remove it, that device may be removed provided: 
 
a. Verification by the supervisor, group leader or department manager that the 


authorized personnel who applied the device is not in the facility. 
b. All efforts to contact the authorized personnel to inform them that their 


lockout device has been removed. 
c. The authorized employee, if contacted and cannot return, is asked relevant 


questions about the status of the equipment or machinery locked out. 
d. The authorized employee has all relevant information about the lockout and 


the equipment condition before work resumes.  
Exception:  If the employee who applied their lockout device is not available to 
remove the lockout device, the device may only be removed by the supervisor, 
group leader or manager, in accordance with step 3 above. 


4. 


 
 
5.12.3.4 Group Lockout / Tagout Procedure 
 
A Department Manager / Program Director shall appoint a Designated Lead for Group Lockout / 
Tagout.  The Designated Lead shall coordinate the activities of all members of the group, 
regardless of occupation(s) / craft(s), to ensure continuity of protection.   
 
Group lockout will be accomplished by using a multiple lockout hasp (pictured below) to secure 
energy control (keys).  Each locking device shall have only one individualized key per lock.  
Subsequent workers / crafts place their locks (red) to the lockout hasp to secure that key.  The 
Designated Person shall be responsible for the notification steps.  The procedure below is 
primarily directed towards electrical lockout but can be applied to other energy sources.  See 
ESH&A with any questions.  
 


Step Action 
1. The Designated Lead shall scope the job prior to equipment shutdown and make a 


survey to locate and identify all energy isolating devices feeding the building / 
equipment / machinery (i.e., service feeds, breakers, electrical disconnects, etc.). 


2. The Designated Lead shall ensure all individuals involved understand the Group 
Lockout Procedure.   


3. The Designated Lead will notify all “Affected” personnel of the pending shutdown. 
4. Following notifications, the building / equipment / machinery (if operating) will be 


shut down by normal stopping procedure (i.e., depressing switches, toggle switches, 
close valves, etc.). 


5. The energy isolating device(s) (i.e., building feeds, circuit breaker, disconnect switch, 
building feeds, etc.) will be operated in such a manner that the building / machinery / 
equipment, etc. will be isolated from all energy source(s). 
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6. The Designated Lead will affix a lock (red) and tag to the isolating device. 
7. 
 
 
 
 
 
 
 
 
 
 


The energy isolating device is now "locked out".   
 
The key to this isolating lock(s) will be placed inside a lockout box.  A hasp (below) 
will be applied to the lockout box.   Each person working on the job will apply their 
lock & tag to the hasp securing the key inside.  This will ensure that the last person 
removing their lock will have the same protection as the first. 
 


                                       
8. All residual energy must be purged (i.e., grounding, dissipate capacitors, etc.). 
9. 
 
 


NOTE 


After ensuring that no personnel are exposed, the authorized personnel will confirm 
equipment is at a zero energy state:   
 
• Remove conductive apparel. 
• Wear the appropriate personal protective equipment. 
• Perform testing using an approved category III or IV multi-meter.  
 
Operate the controls of equipment / machinery to make certain the equipment will not 
restart.  The operating controls MUST be returned to the “off” or “neutral” position 
after the test. 
 
Measuring voltage (electrical leads, capacitors, etc.) 
1. Verify meter operates properly on a known power source. 
2. Ground one terminal of meter. 
3. Connect to one phase, measure to ground, measure other phases to ground. 
4. Remove meter ground, measure phase to phase for all phases. 
5. If possible, use one hand at a time. 
6. When complete, verify meter operates properly on a known power source. 
7. Try to start the equipment (return the controls to the neutral position when 


finished). 
8. Stop work if unanticipated conditions exist. 


 
Attach a “ground” of sufficient size to handle any possible fault current to all three 
phases of electrical equipment. 


11. Perform maintenance or servicing of equipment. 
  


Re-Energization  
1. The Designated Lead notifies all personnel of the intent to re-energized equipment. 
2. The Designated Lead confirms the switches / breakers are in the off position. 
3. The Designated Lead confirms the removal of the grounding straps. 
4. The Designated Lead confirms all personnel are clear from work area before the 


power is reapplied (head count). 
5. The Designated Lead gathers all personnel to Lockout Box and inquires with every 


individual for any concerns and addresses items as necessary. 
6. Locks are removed from the hasp by individuals who applied the locks. 
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Exception:  If the employee who applied their lockout device is not available, the 
device may only be removed by the supervisor / group leader. 


NOTE 


7. The “primary” key is removed from the lock box. 
8. The proper PPE is donned and the primary lock(s) is removed. 
9. Perform electrical re-connect. 


NOTE The proper PPE must be donned to re-energize downstream breakers / equipment. 
10. Check equipment / building for proper operation. 


 
 


NOTE 


 
This is a general procedure for Group Lockout –  


Equipment or building specific lockout procedures must be developed to ensure 
effective communication and adherence to principals and procedures. 


 
 
5.12.3.5 Shift and/or Personnel Changes 
 
If work on a piece of equipment or machinery that is locked out carries over to the next shift, the 
authorized personnel may remove their lockout device, provided that the next authorized 
personnel applies their lockout device at the same time the previous authorized personnel 
removes their lock device. 
 
5.12.3.6 Testing of Machinery, Equipment and/or Trouble-Shooting 
 
When machinery and/or equipment must be tested before service work is completed (i.e., 
checking motor rotation, checking belt alignment, electrical calibration, etc.) the following 
procedure shall be used: 
 


Step Action 
1. Clear the machine and/or equipment of nonessential items. 
2. Safely clear personnel from the machine area. 
3. Remove lockout devices from energy isolating equipment. 
4. Ensure PPE required per OSHA "Safety Related Work Practices" is utilized.  


(i.e., insulating gloves, mats, sleeves, safety glasses, etc.) 
5. Energize and proceed with the test. 
6. De-energize all systems and reapply lockout devices to the energy isolating 


devices to proceed with maintenance per Paragraph 5.12.3.3. 
 
5.12.3.7 Working on Energized Equipment 


 
• No work is to be performed on any equipment or machinery which is knowingly "hot", 


"live", "energized", "pressurized", etc. unless all attempts have been made to schedule the 
shutdown of equipment or machinery to safely perform the necessary work. 


 
• OSHA states that all energized equipment must be de-energized unless it is demonstrated that 


de-energization introduces an increased hazard or it is infeasible due to equipment design or 
operational limitations.  Examples of increased hazard or being infeasible include 
interruption of life support equipment, deactivation of emergency alarm systems, shutdown 
of hazardous location ventilation equipment. 
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NOTE: The severity of increased hazard or being infeasible justifies not de-energizing 


equipment or machinery, not personal convenience. 
 
• Exemption: Testing of electrical circuits may be performed live with probes having 


approved insulating properties. 
 
• If the equipment or machinery cannot be shut down for the required period of time, all work 


must be postponed until a proper action plan is developed.  Personal Protective Equipment 
including electrical gloves, safety glasses, insulating mats, etc. are required when working on 
or near energized electrical parts. 


 
5.12.4 TRAINING 
 
Detailed programmatic information is provided via the following institutional training modules: 
 


LOCKOUT TAGOUT TRAINING                                                                   #AL-012 
Intended Audience: Mandatory for all workers whose job assignments 


involve activities such as servicing or maintenance of 
machines or equipment which may have unexpected 
energizing, startup, or release of stored energy. 
Employees performing ONLY electrical LOTO do not 
need to attend this module if they have completed the 
Basic Electrical Safety Training Module (AL-019). 


NOTE: 


Module Format: Module is Classroom discussion with video, handouts 
and quiz. 


Associated Retrain Period & 
Format: 


Two year retrain:  Retrain module consists of classroom 
discussion with video, handouts and exam. 


 
BASIC ELECTRICAL TRAINING                                                                  #AL-019 
Intended Audience: Lockout/Tagout for electrical work is covered in Basic 


Electrical Safety.  It is mandatory for Ames Laboratory 
individuals working on or near exposed electrical parts. 


Module Format: Classroom Instruction with quiz. Estimated completion 
time: 4 hours. 


Associated Retrain Period & 
Format: 


Three-year retrain. Retrain module consists of 
Computer Based Training and exam. 


 
Group / activity-specific training shall be given to each employee prior to work that includes a 
discussion of physical hazards, chemical hazards, hazard mitigation, location of MSDS’s and 
other safety information, emergency response measures and any other procedural information.  
This training shall be documented by the Supervisor / Group Leader / Department Manager. 
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5.12.5 PERFORMANCE CHECKLISTS 
 
Supervisors / Group Leaders / Department Managers shall: 


 Ensure that all questions pertaining to the lockout/tagout program are appropriately answered 
for each employee on the Training Needs Questionnaire and that all hazards are denoted on 
the Hazard Inventory. 


 Attend “Lockout/Tagout Training” (AL-012).  Consult the Ames Laboratory/IPRT training 
schedule for the next available class. 


 Ensure outside contractors performing work at the facility adhere to the lockout/tagout 
program. 


 Assist ESH&A with the development of machine specific lockout/tagout procedures for 
equipment with multiple energy sources. 


 
Employees shall: 


 Attend required course as denoted on Employee Training Profile.  Consult the Ames 
Laboratory/IPRT training schedule for the next available class. 


 Maintain lockout/tagout equipment. 
 Fully adhere to the requirements set forth in the lockout/tagout program when installing, 


servicing and maintaining machinery and equipment. 
 
Environment, Safety, Health & Assurance (ESH&A) shall: 


 Conduct periodic inspection of the energy control program at least annually to ensure that the 
procedures and requirements are being followed. 


 Develop lockout/tagout procedures for machines with multiple energy sources (more than 
one source). 


 Conduct lockout/tagout training and refresher training. 
 Periodically review and update the Lockout/Tagout Program. 
 Evaluate employees who are authorized to perform Lockout/Tagout annually. 
 See Appendix A - Authorized Employee LOTO Annual Certification form to be used to 


document certification. 
 
Contractors shall: 


 Comply with the Lockout/Tagout program. 
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Appendix A 
 


Authorized Employee LOTO Annual Certification 
 
The purpose of this observation is to ensure this employee understands the procedures used for the control 
of energy associated with equipment when performing service / maintenance.  The below listed employee 
successfully conducted the Lockout – Tagout and understands the 10 step procedure listed below: 
 
Employee _____________________________________________   Date ______________ 
 
Department ____________________________________________  Shift ______________ 
 
Selected Equipment ___________________________________________  
  
Type of Energy (Circle all that apply):  Electrical, Potential/Stored, Kinetic/in motion, Pneumatic, 
Hydraulic, Thermal, Chemical, other?? _______________________________________________ 
 


Does the task qualify under the exceptions of the procedure, e.g. minor adjustments; work on 
cord/plug connected equipment under exclusive control of employees performing the work, etc.   


If no, then proceed with remaining questions. 
 
Installing Locks and Tags  
 
Key Elements Yes No NA 
1. Were affected employees notified?    
2. Was the equipment shutdown using its normal operating controls?    
3. Were all energy sources identified and isolated?    
4. Were locks and tags appropriately applied to all energy controls (each person 


applies personal lock and tag)?? 
   


5. Were areas of stored and / or residual energy identified and released (i.e., volt 
meter)? 


   


6. Was the equipment tested (verified) to ensure inadvertent startup is not possible 
(operate the controls / use volt meter)? 


   


NOTE:  Is it understood that cord and plug connected equipment that is not under 
the exclusive control of the “Authorized Employee”, or goes beyond the 
work shift, must be locked and tagged using a plug lockout device? 


   


 
Restoring from LOTO  
 
1. Was equipment checked / verified to ensure all guards / safety devices are in 


place and functional? 
   


2. Were “Affected Employees” notified that locks and tags are being removed?    
3. Were the equipment controls checked / verified to ensure they are in neutral or 


off position? 
   


4. Were the locks and tags properly removed and equipment ready for use?    
 
Changes or Recommendation in Procedure: ________________________________________________ 
 
Evaluator Signature __________________________________________  Date: _____________ 
 
Employee Signature __________________________________________  Date: _____________ 


 
Form # 10200.100 
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5.13 SCAFFOLDING AND FALL PROTECTION 
 
Applicability Statement:  This section applies to all employees and contractors who use 


scaffolding.  The requirements include assembly, use, disassembly, tie 
offs, guarding, fall protection and OSHA guidelines of Tubular Welded 
Frame Scaffold and Manually Propelled Mobile Ladder Stands and 
Scaffolds. 


 
This procedure intentionally does not cover: 
 
Masons Adjustable Multiple Point Suspension Scaffolds Wood Pole Scaffolding 
Tube and Coupler Scaffolds Two Point Suspension Scaffolds 
Stone Setters Adjustable Multiple Point Scaffolds Horse Scaffolds 
Single Point Adjustable Suspension Scaffolds Needle Beam Scaffolds 
Plasters/Decorators/Large Area Scaffolds Boatswain’s Chairs 
Bricklayers Square Scaffolds Carpenters Bracket Scaffolds 
Interior Hung Scaffolds Ladder Jack Scaffolds 
Window Jack Scaffolds Float or Ship Scaffolds 
 
Call ESH&A for specific safety rules if the above types of scaffolds are to be used. 
 
5.13.1 REFERENCES 
 
OSHA 29 CFR 1910.21 Definitions 
OSHA 29 CFR 1910.28 Safety Requirements of Scaffolding 
OSHA 29 CFR 1910.29 Manually Propelled Scaffolding 
Manual 10200.002 ESH&A Program Manual, Ladder Safety, Section 5.15 
 
5.13.2 BACKGROUND 
 
The Scaffolding and Fall Protection Program is designed to prevent employees and contractors 
from hazards associated with falling.  Scaffolds must be furnished and erected in compliance 
with this program for employees and contractors engaged in work that cannot be conducted 
safely from the ground or from solid construction.  Ladders used for such work must comply 
with Section 5.15 Ladder Safety in this ESH&A Program Manual. 
 
5.13.3 PROGRAM INFORMATION 
 
5.13.3.1 Definitions: 
 
Scaffold: A temporary elevated platform used for supporting workmen and materials.  
Scaffolding and its components must be capable of supporting 4 times the maximum intended 
load. 
 
Competent Person: One who is capable by education or experience of identifying existing and 
predictable hazards with scaffolding and working conditions and who has the authorization to 
take prompt corrective action to eliminate them. 
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Toe-board: A barrier at the platform level erected along the exposed sides and ends of a scaffold 
platform to prevent falls and materials/tools from falling off onto employees below. Toeboards 
must be a minimum of 4 inches in height. 
 
Climbing Ladder: A ladder attached to the scaffolding structure for ascending and descending. 
 
Full Dimension Planking: Planking cut to dimension after shrinkage has occurred. 
 
Tag Line: Used to hoist materials onto scaffolds.  Materials are not to be carried up the ladder 
onto the scaffold by the operator. 
 
Guardrail System: 
• Guardrails are not to be less than 2 x 4 (stock) inches or the equivalent 
• Not less than 36 inches or more than 42 inches high 
• A mid-rail, of 1 x 4-inch lumber or equivalent 
• Toeboards are to be installed at all open sides on all scaffolds more than 6 feet above the 


ground or floor. 
 
5.13.3.2 Material Requirements Used To Erect Scaffolding 
 
• Scaffolds must be furnished and erected in compliance with this program for employees and 


contractors engaged in work that cannot be done safely from the ground or from solid 
construction, except that ladders used for such work must comply with Section 5.15, Ladder 
Safety in this ESH&A Manual. 


 
• The footing or anchorage must be sound, rigid, and capable of carrying the maximum 


intended load without settling or displacement.  Unstable objects such as barrels, boxes, 
bricks and concrete blocks or other such materials must not be used to support scaffolds or 
planks. 


 
• Scaffolds and their components must be capable of supporting without failure at least four 


times the maximum intended load. 
 
• Frames and accessories for scaffolds must be maintained in good repair and every defect, 


unsafe condition, or noncompliance with this section must be immediately corrected before 
further use of the scaffold.  Any broken, bent, excessively rusted, altered, or otherwise 
structurally damaged frames or accessories must not be used. 


 
• Scaffold exceeding 30 feet horizontally and/or 26 feet vertically must be guyed/tied at equal 


intervals and securely braced against the building or structure. 
 
• Scaffolds cannot be loaded in excess of the working load for which they are intended. 
 
• The work level platform of scaffolds must be made of wood, aluminum or plywood planking, 


steel or expanded metal, for the full width of the scaffold, except for necessary openings.  
The work platform must be secured in place.  All planking must be 2 inch (nominal) scaffold 
grade, minimum 1500 (stress grade) construction grade lumber or equivalent. 


 


 
ESH&A Program Manual #10200.002  Section 5:  Page 69 







Section 5 Industrial/General Safety Program Revision 3:March 15, 2007 
 
 
• All planking shall be “Scaffold Grade” as recognized by grading rules for the species of 


wood used.  The maximum permissible spans for 2 X 9 inch or wider planks are shown in the 
following tables: 


 
FULL THICKNESS UNDRESSED LUMBER 


 
Working Load 25 lbs./sq. ft 50 lbs./sq. ft 75 lbs./sq. ft 


Permissible Span 10 ft 8 ft 6 ft 
 


NOMINAL THICKNESS LUMBER 
 


Working Load  25 lbs./sq. ft 50 lbs./sq. ft 
Permissible Span  8 ft 9 ft 


 
• All continuous planking or platforms must be overlapped (minimum of 12 inches) or secured 


from movement. 
 
• Scaffold planks must extend over their end supports not less than 6 inches and no more than 


18 inches. 
 
• Scaffolding uprights, bracing and planking must be plumb, secure and rigidly braced to 


prevent swaying and displacement. 
 
• Scaffolds where people are required to work or pass under must have a screen attached 


between the toe-board and the top guardrail, on all open sides of scaffolding, consisting of 
No. 18 gauge US Standard Wire one half inch mesh or the equivalent. 


 
• A climbing ladder or stairway must be provided for proper access and egress and must be 


affixed or built into the scaffold and so located that its use will not have a tendency to tip the 
scaffold. 


 
• Guardrails are required at 10 feet or higher for a standard scaffolds (5’ by 5’ by 5’) and 6 feet 


for a Baker Scaffolding (6’ by 6’ by 28 inches).  The 28 inches is the minimum base 
dimension.   


 
• A standard (4 inch nominal) toe-board is required on the working level. 
 
• The minimum platform width for any work level must not be less than 20 inches. 
 
• Scaffolds must be secured to permanent structures, through the use of anchor bolts, reveal 


bolts, or other equivalent means when the height of the scaffold exceeds four (4) times the 
minimum base dimension 


 
NOTE:  See Appendix A for proper erection of Tubular Frame Scaffolding Components. 
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5.13.3.3  General Employee Safety Rules 
 
• Scaffolds must not be altered or moved horizontally while they are in use or occupied. 
 
• Periodic inspections must be made of all welded frames and accessories and any 


maintenance, including painting or minor repairs authorized by the manufacturer, must be 
made before further use. 


 
• All scaffolds must be erected by competent and experienced personnel. 
 
• Materials being hoisted onto and off a scaffold must have a tag line. 
 
• Overhead protection (hard hats) must be used for workers on and under scaffolding exposed 


to overhead hazards. 
 
• Scaffolds must not be used to support a crane, pulleys, hoist or block and tackle to lift or pull 


objects. 
 
• Employees must not work outdoors on scaffolds during storms or high winds. 
 
• Employees must not work on scaffolds which are covered with ice or snow, unless all ice or 


snow is removed and planking sanded to prevent slipping. 
 
• Tools, materials and debris must not be allowed to accumulate in quantities to cause a 


hazard. 
 
5.13.3.4  Safety Rules for Tubular Welded Frame Scaffolds 
 
• Metal tubular frame scaffolds, including accessories such as braces, brackets, trusses, screw 


legs, ladders, etc., must be designed to safely support four times the maximum intended load. 
 
• Spacing of the panels or frames must be consistent with the loads imposed. 
 
• Diagonal braces must be used to support scaffolding.  For securing vertical members together 


laterally, cross braces must be of such length as will automatically square and align the 
scaffolding.  All brace connections must be made secure. 


 
• Scaffold legs shall be set on adjustable bases or plain bases placed on mud sills or other 


foundations adequate to support the maximum intended load. 
 
• The frames must be placed one on top of the other with coupling or stacking pins to provide 


proper vertical alignment of the legs. 
 
• Where uplift may occur, panels must be locked together vertically by pins or other equivalent 


suitable means. 
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• Where leveling of the elevated work platform is required, screw jacks must be provided in 


the base section of each mobile unit. 
 
• Guardrails not less than 2x4 inch lumber or the equivalent and not less than 36 inches or 


more than 42 inches high, with a mid-rail (1”x4” lumber) and toe-board must be installed at 
all open sides on all scaffolds more than 6 feet above the ground or floor.  Toe boards must 
be a minimum of 4 inches in height.   


 
NOTE:  See Appendix A for proper erection of Tubular Frame Scaffolding Components. 
 
5.13.3.5  Safety Rules for Manually Propelled Mobile Scaffolds 
 
• Vertical members must be locked together vertically by pins to prevent uplift.  Bolts or 


fasteners used to connect sections of scaffolding must be of adequate size at each connection 
to maintain the designed strength of the unit.  


 
• The minimum platform width for any work level must not be less than 20 inches. 
 
• The supporting structure for the work level must be rigidly braced, using adequate cross 


bracing or diagonal bracing with ridged platforms at each work level. 
 
• Wheels or casters must be designed for strength and dimensions to support four times the 


designed working load. 
 
• All scaffold casters must be provided with a positive wheel and/or swivel lock to prevent 


movement. 
 
• The maximum work level height must not exceed four (4) times the minimum or least base 


dimension of any mobile scaffold.  Where the basic mobile unit does not meet this 
requirement, outriggers must be employed to achieve this base dimension or provisions must 
be made to guy or brace the unit against tipping. 


 
NOTE:  See Appendix A for proper erection of Tubular Frame Scaffolding Components. 
 
5.13.4 TRAINING 
 
Detailed programmatic information is provided via the following institutional training modules: 
 


SCAFFOLDING SAFETY TRAINING                                                        #AL-139 
Intended Audience: Mandatory for all workers whose job assignment 


involves assembly or use of Tubular Welded Frame 
Scaffold and Manually Propelled Mobile Ladder 
Stands and Scaffolds 


Module Format: Module is classroom/video training with an exam. 
Estimated completion time: 1.0 hour. 


Associated Retrain Period & 
Format: 


Every Three Years  
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Group / activity-specific Scaffolding Training shall be given to each employee prior to start of 
work.  Training will include a discussion of physical hazards, hazard mitigation, inspection of 
scaffolding, assembly, use, dismantling, fall protection, emergency response measures, 
procedural information and other safety information.  This training shall be documented by the 
Supervisor / Group Leader / Department Manager. 
 
5.13.5 PERFORMANCE CHECKLITS 
 
Supervisors / Group Leaders / Department Managers shall: 


 Ensure that all questions pertaining to the Scaffolding Safety Program are appropriately 
answered for each employee on the Training Needs Questionnaire and that all hazards are 
denoted on the Hazard Inventory. 


 Attend Scaffolding Safety Training.  Consult the Ames Laboratory/IPRT training schedule 
for the next available class. 


 Ensure outside contractors performing work at the facility adhere to the Scaffolding Safety 
Program. 


 
Employees shall: 


 Attend required course as denoted on Employee Training Profile.  Consult the Ames 
Laboratory/IPRT training schedule for the next available class. 


 Inspect scaffolding every day of use or at beginning of each shift scaffolding is used. 
 Remove, replace or repair scaffolding as necessary. 
 Comply with the requirements of this program. 
 Attend Scaffolding Safety Training. 


 
Environment, Safety, Health & Assurance (ESH&A) shall: 


 Periodically review and update the program requirements according to changes in 
regulations. 


 Periodically audit the performance of scaffolding use to ensure compliance and safety. 
 Conduct training. 
 Inspect scaffolds. 
 Shutdown work on scaffolds not approved by ESH&A. 


 
Contractors shall: 


 Compliance with the Ames Laboratory Scaffolding Safety Program or their equivalent 
program. 


 Failure to comply with the Scaffolding Safety and Maintenance Program may result in 
suspension of work. 
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Appendix A Tubular Frame Scaffolding Components 
 
 
 Working Platform Guard Rail System   Access gate  Toe-board 


 
Horizontal Diagonal   Locking Pins & Coupler   Locking Casters  
          With Fastening Pins 


   


   Cross Bracing    Access Ladder    
 


Standard Scaffolding (5 foot by 5 foot by 5 foot sections)
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Baker (multi-purpose) Scaffolding 


5 foot by 5 foot by 28 inches (minimum base dimension)  
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5.14 EYE WASHES AND SAFETY SHOWERS 
 
Applicability Statement:  This program includes the provisions for safety showers and 


eyewashes in a usable and ready condition for all employees for the 
rendering of basic first aid from chemical or physical exposure. 


 
5.14.1 REFERENCES 
 
OSHA 1910.151 Medical Services and First Aid  
 
5.14.2 BACKGROUND 
 
The purpose of this program is to outline the procedures, responsibilities and requirements for 
providing and maintaining Eyewashes and Safety Showers. 
 
5.14.3 PROGRAM INFORMATION 


 
5.14.3.1 Eye Washes and Safety Showers  
 
• Identified by readily identifiable - highly visible signs. 
• Located in all areas where a corrosive, injurious or harmful material is used in a manner 


where potential skin or eye contact exists. 
• Routed along normal walkways and situated where easily accessible. 
• No greater than 100 feet from hazards such as: acids, caustics, corrosives, solvents, chemical 


tanks, powders, etc. 
• Never blocked rendering the emergency equipment ineffective. 
 
5.14.3.2 Portable (non-plumbed) Eyewashes  
 
• Capable of delivering potable water to the eyes at not less than 1.5 liters per minute (0.4 


gallons per minute) for fifteen (15) minutes. 
• Meet all of the provisions stated in 5.14.3.1. 
 
NOTE:   Hand held plastic squeeze bottles are unacceptable for eyewashes because they do not 


meet the requirement to supply a minimum of 15 minutes of continuous water flow. 
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5.14.4 TRAINING 
 
Detailed programmatic information is provided via the following institutional training modules: 
 


EMERGENCY AWARENESS TRAINING                                                    #AL-002 
Intended Audience: Mandatory for all new employees 
Module Format: Employees receive Eye Wash and Safety Shower Safety 


information as part of the Laboratory’s Emergency 
Awareness Training (EAT).  Training is provided by the 
Safety Coordinator or a designee and is documented on an 
EAT Form.  Estimated completion time:  1/2 hour 


Associated Retrain Period & 
Format: 


No retrain required 


 
Group / activity-specific General Employee Training shall be given to each employee prior to 
start of work.  Training will include a discussion of physical hazards, chemical hazards, hazard 
mitigation, location of MSDS’s, emergency response measures and, procedural information and 
other safety information.  This training shall be documented by the Supervisor / Group Leader / 
Department Manager. 
 
5.14.5 PERFORMANCE CHECKLISTS 
 
Supervisors / Group Leader / Department Manager shall: 


 Assure workers have had group / activity specific training for the area. 
  Review their operation to determine where eyewashes and safety showers may be required.  


Consult with ESH&A for guidance. 
 Submit work orders to Facilities Services Group for additional safety showers and eyewashes 


where a deficiency exists (concurrence with ESH&A). 
 Ensure employees wear appropriate eye protection, gloves, aprons, gauntlet sleeves and 


other protective equipment when performing a task that involves working with 
chemicals or in a safety glass designated area. 


 Orient employees on locations and correct use of safety showers and eyewashes and the 
importance of maintaining clear access to eyewashes and safety showers at all times. 


 Report any non-operational equipment to Facilities Services Group for immediate 
repair. 


 Provide temporary eyewash facilities or safety showers until non-operational 
equipment is repaired. 


 Call Occupational Medicine and request immediate medical assistance if a chemical gets into 
someone's eye or on their body.  Immediately provide a copy of all applicable MSDSs to 
Occupational Medicine. 
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Employees shall: 


 Wear all personal protective equipment as outlined in procedures and recommendations in 
Material Safety Data Sheets. 


 Bring all unsafe acts, practices, or conditions to their coworker’s attention. 
 Report any non-operational equipment to Facilities Services and immediately tagout the non-


operational equipment until it is repaired.  If employees are unable to correct an unsafe 
situation, they must inform the next level of management and ESH&A. 


 Keep safety showers accessible and clean.  (This includes, but is not limited to, no dumping 
of chemicals or other contaminants into the drain of an eyewash or safety shower.) 


 
Facilities Services shall: 


 Inspect/Test eyewashes monthly (flow water to ensure proper flow and prevent foreign 
and sediment materials from accumulating in nozzles and supply pipes). 


 Inspect/Test safety showers quarterly. 
 Maintain records of inspection. 
 Provide and install appropriate safety showers and eyewashes when designing or renovating 


areas. 
 Immediately (within 24 hours) repair safety showers and eyewashes when identified as being 


non-operational. 
 Install eyewashes (fixed or hand-held) no less than 33 inches, but no more than 45 inches, 


above floor or platform. 
 
Environment, Safety, Health and Assurance shall: 


 Periodically review and update regulations applicable to Ames Laboratory. 
 Advise Facilities Services where safety showers and eyewashes should be located. 
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5.15 LADDER SAFETY PROGRAM 
 
Applicability Statement: This section applies to all employees and contractors performing 


activities on ladders and/or rolling stairs. 
 
5.15.1 REFERENCES 
 
OSHA 1910.24 Fixed Stairs 
OSHA 1910.25 Portable Wood Ladders 
OSHA 1910.26 Portable Metal Ladders 
OSHA 1910.27 Fixed Ladders 
 
5.15.2. BACKGROUND 
 
The purpose of the Ladder Safety Program is to prevent injuries to employees and contractors by 
ensuring proper maintenance, inspection and use of ladders and rolling stairs.  This program does 
not apply to step stools or rolling stairs having one or two steps. 
 
This program applies to but is not limited to: 
 
Step Ladders Extension Ladders Fixed Ladders 
Rolling Stairs Slide Rolling Ladders Platform Ladders 
 
5.15.3 PROGRAM INFORMATION 
 
5.15.3.1 General Equipment Requirements 
 
• The maximum length for single straight ladders is 30 feet and the maximum length for 


extension ladders is 60 feet. 
 
• Straight/extension ladders shall be equipped with safety feet. 
 
• The maximum length for step ladders shall be twenty (20’) feet.  Step ladders must have legs 


fully extended and locked in the open position before use.  Do not use a step ladder as a 
straight ladder.  Step ladders are not designed or approved for leaning against the wall, 
equipment, etc. 


 
• Ladders must be of sufficient length so that work can be performed safely while standing on 


or below the second rung from the top.  Standing on the top rung is not permitted.  The top of 
the ladder shall not be used as a seat. 


 
• Fixed ladders must be designed and constructed to accept a minimum concentrated live load 


of 200 pounds. 
 
• This program establishes minimum maintenance, inspection and use requirements for ladders 


and rolling stairs.  The program applies to all employees and contractors who use ladders. 
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• Cages are required for fixed ladders longer than twenty (20’) feet and shall extend a 


minimum of 42 inches above the top of a landing. 
 
5.15.3.2 Use Requirements 
 
• Fiberglass or wooden ladders will be used for all work near electrical equipment.  Aluminum 


ladders are acceptable for other applications. 
 
• Ladders shall not be used in a horizontal position such as for platform, runways, or scaffolds. 
 
• Ladders shall not be placed in front of a door unless the door is locked, roped off, or other 


wise guarded with a sign on the door. 
 
• Employees must face the ladder while ascending, descending, or standing on the ladder. 
 
• Employees must have their hands free of material while climbing ladders.  Hand lines and/or 


tool pouches will be used to raise or lower material. 
 
• A ladder shall not be used to support more than one (1) individual at a time, unless it is 


specifically designed to accommodate more than one (1) person. 
 
• When using a straight or extension ladder to climb onto a roof or platform, the top of the 


ladder shall extend at least three (3’) feet above the roof or platform and must be tied off 
securely.  Never climb over the top of the ladder. 


 
• If the ladder has hooks, both hooks shall be secured over an edge before using. 
 
• All straight ladders shall be placed as to prevent slipping or secured at the top of the ladder 


before starting the job.  A second person shall hold the bottom of the ladder while the top is 
being secured. 


 
• Straight ladders shall be placed so that the distance from the base of the ladder is 


approximately one-fourth (1/4) of the length of the ladder. 
 
Example:  A sixteen (16’) foot ladder should be placed so the bottom is four (4’) feet away 


from the wall. 
 
• Ladders shall be returned to their assigned place of storage when the work is finished.  They 


shall also be stored in a manner that provides ease of access and inspection.  Ladders in 
storage shall be chained or other wise secured against the wall. 


 
• The bracing on back legs and the tops of step ladders shall not be used as steps unless 


specifically designed for that purpose. 
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• Any other use not outlined in this document is strictly forbidden - such as, but not limited to: 


 Ladders shall not be placed on top of boxes, barrels, or other unstable bases. 
 Ladders shall not be spliced together as braces or skids. 


 
5.15.3.3 Inspection & Maintenance requirements: 
 
• All portable ladders shall be kept in good condition.  Employees using ladders will be 


responsible for performing an inspection prior to use and reporting any defective ladders to 
their Supervisor/Manager.  Defective ladders must be taken out of service immediately and 
destroyed if repair is not feasible. 


 
• Ladder rungs shall be kept free of grease, oil, dirt, and other foreign materials. 
 
• Wooden ladders shall not be painted.  The wood must be free of splinters, sharp edges, and 


evidence of defects, decay, or other irregularities.  Linseed oil may be used for preservation. 
 
• Inspection of ladders, including step ladders, rolling steel ladders (mobile stairs), and 


extension ladders will be performed by users / owners before each use. 
 
• An annual inspection of all ladders, including step ladders, rolling steel ladders/mobile stairs 


(having 4 or more steps) and extension ladders.  The inspection is conducted by Facilities 
Services.  After the inspection is completed, the ladders will be marked with colored tape 
indicating the year of inspection. 


 
• When an employee inspects a ladder prior to use, they shall check the last inspection date on 


the tag.  If it has been longer than one year since the last inspection, if the tag is missing or if 
the ladder is new, the ladder shall not be used until it is inspected and a tag is affixed.  The 
employee must tag the ladder “Out Of Service” if the ladder is found to be defective or not 
inspected. 


 
• The ladders shall be inspected: 


 for broken or missing steps / rungs, cleats and rails 
 to ensure steps and rungs are free from grease and oil 
 to ensure ladders are free of sharp edges, burr, etc. 
 for stability (shaking / swaying) 
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5.15.4 TRAINING 
 
Detailed programmatic information is provided via the following institutional training modules: 
 


LADDER SAFETY TRAINING                                                                      #AL-136 
Intended Audience: Mandatory for all workers, whose job assignments 


involve ladders, rolling stairs with 3 or more rungs. 
Module Format: Module is Pamphlet with an exam to be sent to Training 


Coordinator. 
Associated Retrain Period & 
Format: 


No retrain  


 
Group / activity-specific Ladder Training shall be given to each employee prior to start of work.  
Training will include a discussion of proper use, inspection, storage, physical hazards and hazard 
mitigation.  This training shall be documented by the Supervisor / Group Leader / Department 
Manager. 
 
5.15.5 PERFORMANCE CHECKLISTS 
 
Supervisors / Group Leaders / Department Managers shall: 


 Ensure that all questions pertaining to the Ladder Safety Program are appropriately answered 
for each employee on the Training Needs Questionnaire and that all hazards are denoted on 
the Hazard Inventory. 


 Attend “Ladder Safety Training” (AL-136).  Consult the Ames Laboratory training schedule 
for the Training Module. 


 Ensure outside contractors performing work at the facility adhere to the Ladder Safety 
Program. 


 Report any deficient ladders. 
 
Employees shall: 


 Attend required course as denoted on Employee Training Profile.  Consult the Ames 
Laboratory/IPRT training schedule for the next available class. 


 Maintain and use ladders in a safe manner. 
 
Environment, Safety, Health & Assurance (ESH&A) shall: 


 Conduct annual inspection of non-Facilities Services Group ladders. 
 Periodically review and update this procedure. 
 Conduct Ladder Safety Training. 


 
Facilities Services Group shall: 


 Conduct annual inspections of Facilities Services Group Ladders. 
 Ensure all new and present employees working with ladders attend Ladder Safety Training. 
 Ensure all contractors comply with the Ladder Safety Program. 


 
Contractors shall: 


 Ladders brought on Ames Laboratory premises will be subject to inspection by both 
Facilities Services Group and ESH&A. 


 Contractors are to remove ladders that are found to be defective. 
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5.16 HOISTING AND RIGGING PROGRAM 
 
Applicability Statement: This section applies to all employees and contractors utilizing fixed and 


mobile Ames Laboratory cranes, hoists and rigging.  It does not 
address safety regulations regarding crawler cranes that may be 
brought on-site during construction activities. 


 
5.16.1 REFERENCES 
 
ANSI B30.2 Overhead and Gantry Cranes 
ANSI B30.10 Slings 
ANSI B30.16 Overhead Hoists 
OSHA 1910.179 Overhead and Gantry Cranes 
OSHA 1910.184 Slings 
OSHA 1910.28 Personal Protective Equipment 
DOE Standard (DOE-STD-10190-2004) 
 
 
5.16.2 BACKGROUND 
 
The purpose of the Hoisting and Rigging Program is to ensure safe use, maintenance and 
inspection of cranes, hoists and rigging equipment. 
 
5.16.3 PROGRAM INFORMATION 
 
5.16.3.1 Definitions 
 
Brake is a device used for retarding or stopping motion by friction or power means. 
 
Bridge means that part of a crane consisting of girders, trucks, end ties, and drive mechanism 
which carries the trolley or trolleys. 
 
Bridge travel means the crane movement in a direction parallel to the crane runway. 
 
Bumper [buffer] is an energy absorbing device for reducing impact when a moving crane or 
trolley reaches the end of its permitted travel; or when two moving cranes or trolleys come in 
contact. 
 
Clearance means the distance from any part of the crane to a point of the nearest obstruction. 
 
Crane is a machine for lifting and lowering a load and moving it horizontally, with the hoisting 
mechanism an integral part of the machine.  Cranes, whether fixed or mobile, are driven 
manually or by power. 
 
Critical Lift is a load item, if damaged or upset would result in a release into the environment of 
radioactive or hazardous material exceeding the established permissible environmental limits.  A 
critical lift is also a load item that is unique that if damaged would be irreplaceable or not 
repairable and is vital to a system, facility or project operation. 
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Designated means selected or assigned by the employer or the employer's representative as being 
qualified to perform specific duties. 
 
Drum is the cylindrical member around which the ropes are wound for raising or lowering the 
load. 
 
Emergency Stop Switch is a manually or automatically operated electric switch to cut off electric 
power independently of the regular operating controls. 
 
Exposed means capable of being contacted inadvertently. Applied to hazardous objects not 
adequately guarded or isolated. 
 
Fail-safe means a provision designed to automatically stop or safely control any motion in which 
a malfunction occurs. 
 
Floor-operated crane means a crane which is pendant, radio or nonconductive rope controlled by 
an operator on the floor or an independent platform. 
 
Gantry crane means a crane similar to an overhead crane except that the bridge for carrying the 
trolley or trolleys is rigidly supported on two or more legs running on fixed rails or other runway. 
 
Hoist is an apparatus which may be a part of a crane, exerting a force for lifting or lowering. 
 
Hoist chain means the load bearing chain in a hoist. 
 
Inspections 
• Frequent - Daily to monthly intervals 
• Periodic - 1 to 12 month intervals 


 
Limit Switch is a switch that is operated by some part or motion of a power-driven machine or 
equipment to alter the electric circuit associated with the machine or equipment. 
 
Load means the total superimposed weight on the load block or hook. 
 
Load Block is the assembly of hook or shackle, swivel, bearing, sheaves, pins, and frame 
suspended by the hoisting rope. 
 
Main hoist means the hoist mechanism provided for lifting the maximum rated load. 
 
Ordinary Lift means any lift not designated as critical or pre-engineered. 
 
Overhead crane means a crane with a movable bridge carrying a movable or fixed hoisting 
mechanism and traveling on an overhead fixed runway structure. 
 
Pre-Engineered Lifts is a repetitive, production type lifting operation.  Typically not performed 
at Ames Laboratory. 
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Qualified Operator (DOE Definition) is one whose competence is recognized by the responsible 
manager and whose qualifications to perform specific inspection activities has been determined, 
verified and attested to in writing. 
 
Rated load means the maximum load for which a crane or individual hoist is designed and built 
by the manufacturer and shown on the equipment nameplate. 
 
Rope refers to wire rope, unless otherwise specified. 
 
Sheave is an assembly of rope and tackle arranged for hoisting and pulling. 
 
Side pull means that portion of the hoist pull acting horizontally when the hoist lines are not 
operated vertically. 
 
Span means the horizontal distance center to center of runway rails. 
 
Stop is a device to limit travel of a trolley or crane bridge. This device normally is attached to a 
fixed structure and normally does not have energy absorbing ability. 
 
Suspect / Counterfeit Items is one in which visual inspection, testing or other means indicate that 
it may not conform to established Government or industry accepted specifications or national 
consensus standards. 
 
Trolley is the unit that travels on the bridge rails and carries the hoisting mechanism. 
 
5.16.3.2 Requirements for Overhead and Gantry Cranes 
 
• Cranes may be modified and re-rated provided that the modification and the supporting 


structure are checked thoroughly for the new rated load by a qualified engineer or 
manufacturer. 


 
• Cranes must be tested when new (125% of rated capacity) and re-tested any time the crane is 


altered, repaired (i.e., new cable). 
 
• The rated load of the crane must be marked on each side of the crane and clearly legible from 


the ground. 
 
• The rated load of the hoist must be marked on each side of the unit and clearly legible from 


the ground. 
 
• A minimum clearance of 3 inches overhead and 2 inches laterally must be provided and 


maintained between crane and obstructions. 
 
• Obstructions must not jeopardize passageways or walkways by movement of crane. 
 
• Only designated employees who have received training are permitted to operate cranes. 
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5.16.3.3 Requirements for Stops, Bumpers Rail Sweeps and Guards 
 
• All cranes must be provided with bumpers to prevent crane operation from striking any 


object. 
 
• Bumpers must be located so there is no direct shear force applied to bolts. 
 
• Exposed moving parts such as gears, set screws, projecting keys, chains, chain sprockets and 


reciprocating components must be guarded.  (Guards must be capable of supporting, without 
permanent distortion, the weight of a 200 pound person unless the guard is located where it is 
impossible for a person to step on it.) 


 
5.16.3.4 Requirements for to Sheaves 
 
• Sheave grooves must be smooth and free from surface defects that could cause rope damage. 
 
• Sheaves carrying ropes that can be momentarily unloaded must be provided with close fitting 


guards or other suitable devices to guide the rope back into the groove when the load is 
applied. 


 
• Sheaves in the bottom block must be equipped with close fitting guards that will prevent 


ropes from becoming fouled when the block is lying on the ground with ropes loose. 
 
• Pockets and flanges of sheaves used with hoist chains must be of such dimensions that the 


chain does not catch or bind during operation. 
 
• All sheaves must be equipped with means for lubrication.  Permanently lubricated and/or 


shielded bearings meet the requirement. 
 
5.16.3.5 Requirements for Ropes (Wire Rope, Synthetic Rope, etc.) 
 
• The crane operator must inspect ropes prior to use. 
 
• Swaged or compressed fittings must be applied as recommended by the rope or crane 


manufacturer. 
 
• Replacement rope must be the same size, grade, and construction as the original rope 


furnished by the crane manufacturer. 
 
• Wire ropes must be taken out of service when any of the following conditions exists: 
 


 Six (6) randomly distributed broken wires in one lay or three (3) broken wires in one 
strand in one lay. 


 Wear of one-third of the original diameter of outside individual wires. 
 Kinking, crushed, bird caging or any other damage resulting in distortion of the rope 


structure. 
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 More than two broken wires in one lay in sections beyond end connections or more than 
one broken wire at end connection. 


 Reduction from nominal diameter of more than: 
◊ 1/64 inch for diameter up to and including 5/16 inches 
◊ 1/32 inch for diameters 3/8 inch to and including 1/2 inch 
◊ 3/64 inch for diameters 9/16 inch to and including 3/4 inch 
◊ 1/16 inch for diameters 7/8 inch to 1 1/8 inches inclusive 
◊ 3/32 inch for diameters 1 1/4 to 1 1/2 inches inclusive 


• Rope must be secured to drums as follows: 
 No less than two wraps of rope must remain on the drum when the hook is in its extreme 


low position. 
 Rope end must be anchored by a clasp securely attached to the drum or by a socket 


arrangement approved by the crane or rope manufacturer. 
 
• The following are the requirements for Rope Clips: 


 Rope clips attached with U-Bolts must have the U-Bolts on the dead or short end of the 
rope. 


 Spacing and number of all types of clips must be in accordance with the clip 
manufacturer’s recommendation. 


 Clips must be drop forged steel in all sizes manufactured commercially. 
 When the newly installed rope has been in operation for one hour, all nuts on the clip 
bolts must be retightened. 


 
5.16.3.6 Requirements for Slings 
 
• The crane operator must inspect slings prior to use. 
 
• Each sling must be marked to show the rated capacity. 
 
• Slings must be taken out of service when any of the following conditions exist: 


 Melting or charring of any part of the sling surface 
 Acid or caustic burns 
 Snags, punctures, tears or cuts 
 Broken or worn stitches 
 Distortion of hardware or fittings 


 
5.16.3.7 Requirements for Chains 
 
• The crane operator must inspect chains prior to use.  Cleaning the chain may be required to 


inspect chains since dirt, oil, etc. may hide damage. 
 
• Chains must be taken out of service when any of the following conditions exist: 


 Stretching (When a chain has stretched so that it is now more than three percent longer 
than it was new, it is unsafe and must be discarded.) 


 Binding (deformed to the extent that individual links cannot move freely) 
 Wear 
 Nicks and gouges 
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5.16.3.8 Brakes (Holding Brakes) 
 
• Each hoisting unit shall be equipped with at least one self-setting brake applied directly to the 


motor shaft or some part of the gear train. 
 
5.16.3.9 Suspect/ Counterfeit Items 
•  Suspect / counterfeit items must not be used in conjunction with hoists / cranes.  The DOE 


Headmark List is to be used as a reference for identifying suspect / counterfeit items. 
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5.16.3.10 Requirements for Inspections 
 
5.16.3.10.1 Frequent (Daily) Inspections 
 
To be performed by Ames Laboratory operators include: 
• All functional operating mechanisms for maladjustment interfering with proper operation. 
• Deterioration or leakage in lines, tanks, valves, drains, pumps, and other parts of air or 


hydraulic systems. 
• Hoist chains including end connections for excessive wear, twist, distorted links interfering 


with proper function, or stretch beyond manufacturers recommendations. 
• Hooks with deformation or cracks.  Hooks with 15 percent in excess of normal throat 


opening or more than 10 degrees twist from the plane of the unbent hook must be discarded. 
 
5.16.3.10.2 Periodic (Annual) Inspections 
 
To be performed by trained inspector includes examination of: 
• Deformed, cracked or corroded members, loose bolts or rivets 
• Cracked or worn sheaves and drums 
• Worn, cracked or distorted parts such as pins, bearing, shafts, gears, rollers, locking and 


clamping devices 
• Excessive wear on brake system parts, linings, pawls and ratchets 
• Reduction of rope diameter due to corrosion, wear, etc. 
• Number of broken outside wires and wear on outside wires 
• Corroded, cracked, bent, worn, or improperly applied end connectors  
• Kinking, crushing, cutting or unstranding 
 
NOTE: Any auxiliary rope used must be inspected before each use for the same criteria list 


above. 
 
5.16.3.10.3  Inspection Tagging 
 
• Status of annual inspection will be indicated by a colored tag printed with the year.  The 


color is on a five(5) year rotation as follows: 
 2004 = Red 
 2005 = Blue 
 2006 = Green 
 2007 = Black on White 
 2008 = Yellow 
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Included on the tag is: 


 Valid through: 
 Inspected by: 
 Date: 
 ID No.: 


 
5.16.3.11 Requirements for Testing: 
 
• New or altered cranes must be tested prior to first use: 


 Hoisting and lowering 
 Trolley travel 
 Bridge travel 
 Limit switches, locking and safety devices 


• Test loads must not be more than 125% of the rated load. 
• ESH&A will arrange testing/inspection service. 
• The test reports must be maintained by the owner of the crane. 
 
5.16.3.12 Precautionary Measures for Preventive Maintenance: 
 
• Move the crane to a location where it will cause the least interference with other operations 


in the area. 
 
• Ensure all controllers are in the off position. 
 
• Open and lockout the main (pneumatic and/or electric) or emergency switches. 
 
• Post a sign (Out Of Order) on the pendant. 
 
• Do not use the crane until after adjustment and repairs have been made: 


 the crane must not be used until all guards have been reinstalled, 
 safety devices reactivated, and 
 maintenance equipment removed. 


 
• Repairs by welding or reshaping are not permitted unless authorized by the manufacturer. 
 
• Replace all critical parts that are cracked, broken, bent or excessively worn. 
 
5.16.3.13   Requirements for Attaching, Handling, and Moving a Load: 
 
• Do not load the crane beyond its rated capacity (except for test purposes). 
 
• Ensure hoist chain or hoist rope is free from kinks or twists and not wrapped around the load. 
 
• Attach the load to the load block hook by means of slings or other approved devices.   
 
• Ensure slings clear all obstacles. 
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• Secure and balance the sling or lifting device before it is lifted more than a few inches. 
 
• Hoist rope must not be kinked. 
 
• Multiple part lines must not be twisted around each other. 
 
• The hook must be brought over the load in such a manner as to prevent swinging. 
 
• Cranes must not be used for side pulls. 
 
• While any employee is on the load or hook, there must be no hoisting, lowering, or traveling. 
 
• Do not carry loads over personnel. 
 
• Test the brakes each time a load is approaching the rated load capacity. 
 
• Test the brakes by raising the load a few inches and applying the brakes. 
 
• Do not lower the load below the point where less than two full wraps of rope remain on the 


hoisting drum. 
 
• Do not leave the controls while the load is suspended.  Lower the load to the ground and 


disengage. 
 
5.16.4 TRAINING 
 
Detailed programmatic information is provided via the following institutional training modules: 
 


HOISTING AND RIGGING TRAINING                                                         #AL-014 
Intended 
Audience: 


Mandatory for all workers whose job assignments involve use, 
servicing or maintenance and inspection of hoists. 


Module Format: Module is Classroom discussion with video, handouts, and quiz. 
Training will cover: 
• OSHA Guidelines 
• Equipment 
• Procedures 
• Authorization 
• Etc. 
Estimated completion time: 1.5 hours 


Associated Retrain 
Period & Format: 


Three Year Retrain:  Retrain module consists of classroom 
discussion, handouts, hands on use (practice lift) and exam. 
Estimated completion time: 1.5 hours 
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HOISTING AND RIGGING Inspector                                                        #AL-158 
Intended 
Audience: 


Mandatory for all workers whose job assignments involves annual 
inspection of hoists. 


Module Format: Module is classroom discussion with video. 
Training will cover: 
• OSHA Guidelines 
• Equipment 
• Procedures 
• Inspection Criteria 
• Etc. 
Estimated completion time: 1.0 hour 


Associated Retrain 
Period & Format: 


Annual Retrain:  Retrain module consists of classroom discussion, 
with video. 


 
Group / activity-specific training shall be given to each employee prior to work that includes a 
discussion of physical hazards, chemical hazards, hazard mitigation, and any other procedural 
information. 
 
5.16.5 PERFORMANCE CHECKLISTS 
 
Group Leaders / Department Managers shall: 


 Ensure that all questions pertaining to the Hoist and Rigging Program are appropriately 
answered for each employee on the Training Needs Questionnaire and that all hazards are 
denoted on the Hazard Inventory. 


 Ensure employees who operate cranes and hoist attend the Crane, Hoist and Rigging Program 
Training (AL-014).  Consult the Ames Laboratory/IPRT training schedule for the next 
available class. 


 Ensure outside contractors performing work at the facility adhere to the Hoist and Rigging 
Program. 


 
Employees shall: 


 Attend required course as denoted on Employee Training Profile.  Consult the Ames 
Laboratory/IPRT training schedule for the next available class. 


 Fully adhere to the requirements set forth in the Hoist and Rigging Program. 
 Wear Personal Protective Equipment as necessary. 
 Complete daily inspection checklist for each day the hoist(s) is used.  If determined to be 


deficient, lock and tag the equipment out of service and notify appropriate supervisor and 
group leader. 
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Environment, Safety, Health & Assurance (ESH&A) shall: 


 Periodically review and update the Hoist and Rigging Program. 
 Conduct Hoist and Rigging Training (AL-158) and refresher training. 
 Maintain Crane, Hoist and Rigging Inventory and documentation of inspections. 
 Notify owners of annual inspection and administer the inspection. 


 
Engineering Services Group shall: 


 Conduct annual inspections of all operative hoists and cranes belonging groups other than 
Facilities Services. 


 Be familiar and comply with this program. 
 Inform contract personnel, prior to work startup of this program if their work involves a 


crane. 
 
Facilities Services Group shall: 


 Be familiar and comply with this program. 
 Conduct annual inspections of all operative hoists and cranes belonging Facilities Services. 
 Inform contract personnel, prior to work startup of this program if their work involves a 


crane. 
 Notify ESH&A when portable cranes are brought on site. 


 
Contractors shall: 


 Comply with the Hoist and Rigging Program. 
 Comply with the Crane Safety Program.  Failure to comply may subject the contractor to 


immediate discharge. 
 
NOTE: Different rules apply for portable cranes brought on site by contractors.  ESH&A 


must be notified when such cranes are brought to Ames Laboratory. 
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Appendix A 
Hoisting & Rigging Inspection Checklist 


 


Prior to the use of an Ames Laboratory Hoist/Crane the following inspection items are to be checked 
to insure that the equipment is in good working order and that operation will not endanger 
personnel or property.  The following inspection needs to be completed only once per day that the 
hoist/crane is operated.      Form # 10200.119 
 
 


An explanation of the inspection items listed below and the inspection procedures can be found on 
the back of this form.  Place an “O” in the box if an inspection item checks out “OK”.  Place an “X” 
in the box if an inspection item is deemed unsatisfactory.  When an item is marked with an “X” fill 
out the back of this form to indicate the malfunction and the corrective action.  All items must be 
marked with an “O” before using the forklift. 
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Hoisting & Rigging Inspection Checklist Instructions 
 


If damage to the Hoist/Crane or Rigging is noted or a checklist item does not meet the criteria described 
below, the user should contact their supervisor to determine a corrective course of action.  Do not use the 
equipment until all checklist items are listed as “OK” per the instructions below.  Follow the instructions 
below for each of the Hoists/Cranes and Rigging Inspection Checklist Items: 


15. Load Hook & Blocks – Inspect the load hook for twist, expansion of throat opening and wear.  
Inspect the load blocks for obvious damage (cracks, wear, rust, etc.) and lubrication.  Any damage 
that jeopardizes the workability of the equipment or its ability to carry a load should be noted. 


16. Wire Rope or Chains – Inspect the wire rope for broken wires, kinking, bird-caging, chemical 
damage, etc.  Inspect chains for worn links, stretching, chemical damage, etc.  


17. Cracked or Worn Sheaves and Drums – Check for surface defects such as catches, binding, 
lubrication, etc.  


18. Bridge Wheels and Bearings – Check wheels for damage/wear and bearings for damage and 
lubrication. 


19. Trolley and Rails – Inspect trolley and rails for smooth operation, no damaged welds, proper 
connections, etc. 


20. Hydraulic Hoses, Pump & Controls – Inspect hoses, pump and controls for leakage, splits/cracks in 
hoses and any obvious damage. 


21. Tires/Wheels – For mobile hoists/cranes inspect the tires or wheels for damage and ensure they are 
lubricated for smooth operation.  


22. Bumpers/End Stops – Inspect bumpers and end stops to ensure they are in place and firmly secured. 
23. Current Inspection Sticker – Ensure the annual inspection sticker is current.  If not, contact ESH&A 


or Engineering Services for inspection. 
24. Capacity Posting – Inspect the hoist/crane to ensure the unit is posted with the maximum weight load 


capacity. 
25. Electrical Disconnect Accessible – For electrical hoists/cranes ensure the electrical disconnect is 


immediately accessible. 
26. Lubrication – Inspect all moving parts to ensure they move freely. 
27. Rigging Equipment (Synthetic Slings, Chains and Wire Rope): 


• Inspect Synthetic Slings for melting or charring, acid or caustic burns, snags, punctures, tears or 
cuts, broken or worn stitches and distortion of hardware or fittings. 


• Inspect Chains for stretching, binding, wear, nicks and gouges. 
• Inspect Wire Ropes for kinking, bird caging, wear, broken wires, etc. 


28. Structural – Inspect welds and frame for any obvious damage. 
29. PPE (Personal Protective Equipment) – Inspect PPE including gloves, steel toed shoes and hard hats 


to ensure proper fit and effective protection.  
 


If any of the items above are deemed unsatisfactory fill out the following form and forward to 
ESH&A or Engineering Services to correct: 


Date 
Checklist 


Item # 
Description of Unsatisfactory Condition 


Date 
Corrected 


Corrected by 
(Employee #) 
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5.17 WORKING ALONE 
 
Applicability Statement:  This section applies to all employees who work during non-standard 


hours (5 P.M. – 8 A.M., weekends and holidays) when performing 
activities that require only one person, but due to the hazardous nature 
must not be performed solo. 


 
5.17.1 REFERENCES 
 
OSHA 1910.146 Permit Required Confined Spaces 
Manual 46400.002 ESH&A Program Manual, Confined Space Entry Program, Section 5.18 
Policy 46300.003 Facilities Services Safety Policy 
Procedure 10200.010 Readiness Review Procedure 
 
5.17.2 BACKGROUND 
 
The purpose of this program is to establish the requirements for employees to work alone during 
off hours.  Personal enterprise, diligence, and innovative procedures are encouraged at Ames 
Laboratory.  It is also Ames Laboratory policy to ensure that employees are not put at risk.  
Supervisors are charged with the responsibility of reviewing and documenting which activities 
require working alone procedures and approval.  For this reason: 
 
• working alone will be prohibited for hazardous tasks unless safety procedures are developed 


to ensure personnel safety 
• all tasks shall be reviewed (see Readiness Review Procedure10200.010) and documented 
• activities that change significantly require additional review (see Readiness Review 


Procedure 10200.010) and documentation. 
 
Definitions: 
 
Buddy or Attendant: 
A co-worker on a “one person” job where the chances of an incapacitating accident cannot be 
eliminated for the solitary worker. 
 
Non-Standard Hours: 
5 P.M. – 8 A.M., weekends and holidays 
 
Hazardous Task: 
A task that could result in an incapacitating accident which renders the victim incapable of  
self help or summoning help. 
 
Working Alone: 
Any employee not working within eye sight or hearing, (no room or wall separations) for more 
than a few moments. 
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5.17.3 PROGRAM INFORMATION 
 
Many jobs performed at Ames Laboratory are routine and have acceptable risks.  The only risk 
generally associated with such tasks is the risk related to workers’ physical condition (such as 
heart failure, stroke, etc.).  This program will not address such situations. 
 
5.17.3.1 Rules Applying to Working Alone 
  
1. In the absence of supervisor approval, the following activities may not be performed alone 


during non standard hours: 
 


• Bulk dispensing, transferring, packaging or handling of chemicals (amount greater than 
routinely used/stored in a laboratory) such as: 


 Corrosives 
 Cryogenic materials 
 Hydrofluoric Acid 
 Pyrophoric materials 
 Radioactive materials 
 Poisonous gases 
 Waste cleanups or response to a spill or fire emergency 


 
• Electrical work or service on exposed electrical parts having greater than 50 volts 
• Trenching or excavation work 
• Hot work including welding, torching, brazing, etc. that must be performed without 


shielding, guarding or where combustibles and flammables are not further than 35 feet 
away.  (This does not apply to routine torch work such as that performed in laboratories 
for glass work or welding which is performed in the facilities shops.) 


• Scaffolding, elevated platforms 
• Any Non - Permit Required Confined Space Entry (see Section 5.18 of this manual).  At 


no time may someone enter a Permit Required Confined Space alone. 
• Working with or on machinery or equipment with guards missing or removed unless the 


equipment is locked and tagged out of service 
 
2. Supervisors are responsible for reviewing and documenting those tasks which require two 


people.  In those cases: 
 
• At least two (2) employees familiar with the hazards and the equipment shall be present in 


the general area where work of a hazardous nature is present so that prompt and competent 
assistance can be provided in the case of an emergency.  ESH&A is available for 
consultation. 
 


• Employees performing tasks of a hazardous nature must be familiar with applicable 
emergency procedures (call 911, location of fire alarm activation pull stations, First Aid, etc). 
 


• Employees performing tasks of a hazardous nature must be aware of the location of the 
nearest phone and have access in the event of an emergency. 


 
 


 
ESH&A Program Manual #10200.002  Section 5:  Page 97 







Section 5 Industrial/General Safety Program Revision 3:March 15, 2007 
 
 
5.17.3.2 Exemptions 
 
1. Supervisors / managers may approve work in hazardous areas under non-hazardous 


conditions.  ESH&A may be contacted for guidance in determining when a work activity to 
be performed could be deemed hazardous or non-hazardous under this procedure. 


 
2. There are circumstances that warrant some general exemptions from the rules to the Working 


Alone Program.  The situations and groups involved include: 
 
• Working Alone in an office area. 
• If no hazards are present in the normally hazardous area (no bulk chemical use, etc.) which 


has been authorized by the Supervisor or Manager prior to the activity.  Examples include but 
is not limited to: 


 
 Chemical checking the progress of an experiment or the status of mechanical equipment 


and conditions (pumps, temperature, etc.), laboratory checks and tests, etc. 
 Facilities Services Group may need to come in to perform non-hazardous work for 


resolution of some type of condition. 
 Plant Protection Personnel perform walk throughs of the Ames Laboratory Buildings for 


security and safety issues. 
 
5.17.4 TRAINING 
 
Detailed programmatic information is provided via the following institutional training modules: 
 


GENERAL EMPLOYEE TRAINING (GET) FOR NEW EMPLOYEES   #AL-001 
Intended Audience: Mandatory for all workers whose job assignments 


involve Hazardous Tasks outside of peak business hours.
Module Format: Working Alone is incorporated into General Employee 


Training (GET) which is classroom instruction.  
Estimated Time of Completion:  1.5 Hours 


Associated Retrain Period & 
Format: 


Retrain is required if an employee has been terminated 
from the Laboratory for more than a one-year period. 
All Ames Laboratory employees receive the 
Laboratory’s Annual Retrain Mailing, which covers, 
Fire Safety, Cyber Security, Physical Security, 
informational updates and policy reminders. 


 
Group / activity-specific training shall be given to each employee prior to work that includes a 
discussion of physical hazards, chemical hazards, hazard mitigation, location of MSDSs and 
other safety information, emergency response measures and any other procedural information.  
This training shall be documented by the Supervisor / Group Leader / Department Manager. 
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5.17.5 PERFORMANCE CHECKLISTS 
 
Supervisors / Group Leaders / Department Managers shall: 


 Ensure principles outlined in this program are applied and followed. 
 Review all jobs outside of peak hours to determine which tasks need special work 


procedures. 
 Document the tasks requiring special work procedures. 
 Make employees aware of Working Alone Program. 
 Make employees aware of hazards involved in a task. 
 Assure the job procedures accurately reflect actual job practices. 
 Respond to employee safety concerns and correct unsafe conditions that may exist. 


 
Employees shall: 


 Attend General Employee Training as denoted on Employee Training Profile.  Consult the 
Ames Laboratory/IPRT training schedule for the next available class. 


 Perform all tasks in a safe manner. 
 Review work procedures that outline the job and discuss any modification of these 


procedures with Supervisor/Group Leader/Manager. 
 Fully adhere to the requirements set forth in the Working Alone Program. 
 Utilize a second or buddy system while working in a hazardous location or working with 


hazards. 
 
Environment, Safety, Health & Assurance (ESH&A) shall: 


 Assist Supervisors/Group Leaders/Department Managers in evaluation of job tasks and 
designing safe work procedures. 


 Periodically review and update the Working Alone Program. 
 Conduct General Employee Training. 


 
Working Alone Attendant (Buddy) shall: 


 Provide assistance to employee working alone to ensure safety during controlled operation. 
 Review work being performed to ensure familiarity of operations and hazards involved. 
 Review duties of attendant including how to summon help and get worker out of danger 


without endangering yourself. 
 Maintain audio or visual contact with employee performing activity. 
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5.18 CONFINED SPACE ENTRY PROGRAM 
 
Applicability Statement: This section applies to all employees and contractors entering confined 


spaces including but not limited to man holes, pressure vessels, tanks, 
boilers, etc.  


 
5.18.1 REFERENCES 
 
OSHA 1910.146 Confined Space Entry 
NIOSH Recommended Criteria for Working in Confined Spaces 
Form 10200.097 Confined Space Entry Permit (Appendix C) 
Form 46300.055 Pre-Entry Checklist for Non-Permit Required Confined Spaces (Appendix D) 
Form 46400.042 Confined Space Entry Procedures – Training Statement (Appendix E) 
Procedure 46300.010 Emergency Procedures 
Plan 46300.001 Emergency Plan 
 
5.18.2 BACKGROUND 
 
The Confined Space Program is a program designed to prevent employees and contractors from 
encountering physical and atmospheric hazards in areas defined as confined spaces by OSHA.  
The program requires a survey to determine potential and actual hazards.  These hazards include 
but are not limited to mechanical, engulfment, electrical and atmospheric (oxygen deficiency, 
toxic substances, flammables, etc.)  After the survey is completed, the spaces are determined to 
be Permit Required Confined Spaces or Non Permit Required Confined Spaces.  Training is 
required for employees and contractors who enter either. 
 
Definitions: 
 
Attendant means an individual trained to monitor the authorized entrants, initiate emergency 
activities, and perform duties assigned in the Confined Space Program. 
 
Authorized Employee (Entrant) an individual trained and authorized to enter a confined space to 
perform duties assigned in the Confined Space. 
 
Confined Space 
• Is large enough and so configured that an employee can bodily enter and perform assigned 


work; 
• Has limited or restricted means of entry and exit; and  
• Is not designed for continuous occupancy. 
 
Entry Permit means a written or printed document that is provided by the employer to allow and 
control entry into a permit space.  Permits are kept in the ESH&A Office.  See Appendix C for 
copy of Confined Space Entry Permit, Form #10200.097. 
 
Non Permit Required Confined Space means a confined space that does not contain or have the 
potential to develop a hazardous atmosphere causing death or serious physical harm.  A Non 
Permit Required Confined Space still requires a checklist, however the confined space may be 
entered without the use of a retrieval system and attendant provided that the space can be 
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maintained in a safe atmospheric condition.  The checklists are kept in the ESH&A Office.  See 
Appendix D for copy of Pre-Entry Checklist (Form # 46300.055) for Non-Permit Required 
Confined Spaces. 
 
Hazardous atmosphere: 
An atmosphere that may expose employees to the risk of death, incapacitation, impairment of 
ability to self-rescue (that is, escape unaided from a permit space), injury, or acute illness from 
one or more of the following causes: 
 
• Flammable gas, vapor, or mist in excess of 10 percent of its lower flammable limit (LFL) 
• Airborne combustible dust at a concentration that meets or exceeds its LFL 
• Atmospheric oxygen concentration below 19.5 percent or above 23.5 percent 
• Atmospheric concentration of any substance for which a dose or a permissible exposure 


limit is published in Subpart G, Occupational Health and Environmental Control, or in 
Subpart Z, Toxic and Hazardous Substances, which could result in employee exposure in 
excess of its dose or permissible exposure limit 


• Any other atmospheric condition that is immediately dangerous to life or health. 
 
NOTE: Dust concentrations may be approximated as a condition in which the dust obscures 


vision at a distance of 5 feet (1.52 m) or less. 
 
NOTE: An atmospheric concentration of any substance that is not capable of causing death, 


incapacitation, impairment of ability to self-rescue, injury, or acute illness due to its 
health effects is not covered by this provision. 


 
Hot Work Permit A written authorization by Ames Laboratory Facilities Services Group or 
ESH&A or designee to perform operations including welding, grinding, cutting, burning, 
heating, etc. 
 
IDLH means Immediately Dangerous to Life or Health.  Any condition that poses an immediate 
or delayed threat to life or health that would cause irreversible adverse health effects or that 
would interfere with an individual’s ability to escape unaided. 
 
Prohibited Condition Any condition in a permit-required space that is not allowed by the permit. 
 
Retrieval System Equipment used including retrieval lines, chest or full body harness, wristlets 
and a lifting device (tri-pod) or anchor. 
 
Testing means a process by which the hazards that may confront entrants of a confined space are 
identified and evaluated using a number of tools (monitoring equipment). 
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5.18.3 PROGRAM INFORMATION 
 
5.18.3.1 General Safety Rules: 
• All confined spaces will be evaluated annually to ensure proper hazard identification.  Also, 


when new hazards are identified during regular confined space entry, the matrix will be 
revised. 


• All spaces defined as Permit-Required Confined Spaces are identified and labeled: 
 


“DANGER 
CONFINED SPACE 


PERMIT REQUIRED” 
 


See Appendix A & B for location of Permit Required Confined Spaces 
 


NOTE: All provisions of the Confined Space Entry Procedure must be thoroughly 
implemented prior to authorizing and issuing a permit for entry into any space 
identified and labeled as a Permit Required Confined Space. 


 
• All spaces defined as Non-Permit Required Confined Spaces are identified and labeled: 
 


“DANGER 
CONFINED SPACE 


AUTHORIZED PERSONNEL ONLY” 
 


See Appendix A & B for location of Non-Permit Required Confined Spaces. 
 
• Spaces identified in Research Areas (due to potential for staff turn over) will be labeled: 


 
CONTACT ESH&A PRIOR TO ENTRY @ 4-2153 


 
• If hazards arise within a non-permit required confined space, each employee must exit the 


space immediately.  The space must be re-evaluated to determine whether it must be 
reclassified as a permit required confined space, then requiring a Permit. 


 
• If hazards are generated as a result of the work being performed (i.e., hot work, cleaning with 


solvents, asbestos removal, etc.) in a non-permit required space, it must be re-classified as a 
permit required confined space, then requiring a Permit. 


 
• Control of atmospheric hazards through forced air ventilation to control atmospheric hazards 


does not constitute elimination of the hazard.  Anytime forced air ventilation is used to 
control an atmospheric hazard, the space is automatically deemed a Permit Required 
Confined Space.  If the space was a non-permit space originally and ventilation is being used 
for comfort (temperature control), it will remain a non-permit required space. 
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5.18.3.2 Equipment Requirements: 
 
The following equipment is supplied by Ames Laboratory and may be required to be used for 
entry into confined spaces dependent on circumstances which will be dictated in the permit: 
 
• Atmospheric Testing and Monitoring Equipment 


1 - TMX412 Four Gas Monitor (Oxygen, Flammable Limits, Carbon Monoxide, Hydrogen 
Sulfide) 


3 – TMX410 Four Gas Monitor (Oxygen, Flammable Limits, Carbon Monoxide, Hydrogen 
Sulfide) 


 
NOTE: These units are required to be inspected and calibrated monthly.  It is the 


responsibility of ESH&A to perform the calibration. 
 
• Ventilating equipment needed to obtain acceptable entry conditions 
• Manhole ventilation unit 
• Two-way radios to be used by the attendant and entrant 
• Personal Protective Equipment for hazards which could not be engineered out: 


 Safety Glasses 
 Protective Clothing 
 Gloves 
 Hard Hats 
 Air Purifying Respirators 


 
NOTE: SCBAs (Self Contained Breathing Apparatus) will not be used to enter a space which 


is not safe from atmospheric hazards.  The space must be ventilated through the use of 
forced air equipment. 


 
• Lighting equipment needed to enable employees to see well enough to work safely and to 


exit the space quickly in an emergency (flash lights); 
• Barriers and shields as required to protect personnel from external hazards (Caution Tape, 


Traffic Cones, Chain & Stanchions); 
• Equipment such as ladders, needed for safe entry and exit by authorized entrants; 
• Rescue and emergency equipment including: 


 Tri-Pod with Winches 
 Harnesses 
 Lanyards 
 Wristlets 


• Any other equipment deemed necessary for safe entry into and rescue from Permit Required 
Confined Spaces. 
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5.18.3.3 Site Preparation Procedure  
 


Step Action 
1. De-energize, lockout and tagout all mechanical hazards (such as 


agitators, motors, pumps, etc.) and electrical energy sources within or 
connected to the confined space per Procedure 5.12 Lockout/Tagout in 
the ESH&A Program Manual. 


2. Isolate the permit space from hazards such as nitrogen, steam, solvents, 
or other respiratory or asphyxiant hazards. 


3. Purge, inert, flush or ventilate the permit space to eliminate or control 
atmospheric hazards. 


4. Setup and stage pedestrian, vehicle or other barriers as necessary to 
protect entrants from external hazards. 


NOTE • Safeguards and Security is notified prior to entry into a permit required 
confined space and notified again upon exiting the space.  This is a 
requirement on the Entry Permit (Form 10200.097). 


• Radio communication is maintained with Safeguards and Security. 
• Should rescue from a confined space become necessary, Safeguards and 


Security will notify the City of Ames Fire Department and Rescue.   
• Periodic rescue drills are performed with the City of Ames Fire 


Department and Rescue in association with Iowa State University. 
 


 
5.18.3.4  Elements of a Confined Space Permit 
 
The entry permit documents compliance and authorizes entry into a permit space.  The entry 
permit must be completed prior to entry into the space.  The following information is required 
for each permit: 
 


Step Action 
1.  Date and time of entry 
2.  Duration of entry 
3.  Permit Space to be entered 
4.  Permit Space Hazards (oxygen deficiency, flammable gases, mechanical 


hazards, electric shock, etc.) 
5.  Purpose of entry 
6.  Name(s) of authorized entrant 


Name of attendant (Not required for Non-Permit Spaces) 7.  
8.  Name of entry supervisor authorizing entry 
9.  The measures taken to isolate and eliminate or control the permit space 


hazards. 
NOTE The protective measures may include Lockout/Tagout, purging, inerting, 


ventilating, flushing, blanking lines, two way radios, tripod and harness, 
lighting, PPE, alarms, testing equipment, etc. 
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Step Action 
10.  List of any other permits issued, isolation measures, or other hazards 


eliminated to facilitate the confined space entry. 
11.  Rescue and Emergency Services (Plant Protection) must be notified prior 


to entry into Permit Required Confined Spaces with the following 
information: 


• Location 
• Time 
• Expected duration of the job 
• Name of Entrant 
• Name of Attendant 
• Expected hazards 


12.  Rescue and Emergency Services (Plant Protection) must be notified upon 
exiting the confined space. 


NOTE The Attendant is to call Base 2, 4-5511 or 911 to activate Plant 
Protection in the event of a rescue. 


13.  The communication procedures used by the authorized entrants and 
attendants to maintain contact during the entry. 


14.  The acceptable entry conditions. 
15.  Provide pedestrian, vehicle or other barriers as necessary to protect 


entrants from external hazards. 
16.  Results of initial and periodic atmospheric monitoring to verify that 


conditions in the permit space are acceptable for entry throughout the 
duration of an authorized entry (document the instrument used and the 
date of last calibration). 


17.  Any other information necessary to ensure employee safety during 
confined space entry. 


18.  Print and sign the permit and return to ESH&A when complete. 
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5.18.3.5 Procedure for Entry into Permit Required Confined Spaces  
 


Step Action 
1. Complete Site Preparation Procedure.  See Procedure 5.18.3.3 of this 


program. 
2. Document completion of protective measures taken on the Confined 


Space Permit. 
3. Monitor the atmosphere of the Confined Space before entry to ensure 


safety. 
4. Before entry begins, the entry Supervisor must evaluate and sign the 


entry permit to authorize entry. 
NOTE See Appendix C for a copy of Ames Laboratory Confined Space Entry 


Permit. 
5. Entry Supervisor must assess if entrant can bodily enter confined space 


to ensure unhindered rescue. 
6. Set the duration of the permit for the length of time required to do the 


job.  The duration of the permit may not exceed the time required to 
complete the assigned task or job. 


7. The entry supervisor must terminate the entry and permit when: 
• The operations covered by the permit have been completed; or  
• Conditions that are not allowed under the entry permit arise in or 


near the permit space. 
8. Post the completed permit at the entry or immediate area of entry to 


confirm that the pre-entry preparations have been completed. 
9. After entry is complete, each permit is to be sent to ESH&A.  Each 


permit is to be retained for at least 1 year to facilitate the review of the 
program.  Any problems encountered during any entry must be noted on 
the permit. 


 
 
5.18.3.6 Procedure for Rescue from a Permit Required Confined Spaces 
 


Step Action 
NOTE Ames Laboratory Employees are prohibited from entering a confined space to 


perform a rescue. 
1. Confined Space rescue for Ames Laboratory is to be performed only by non-entry 


(i.e., Tri-pod-winch-lanyard and harness, self removal from space, etc).   
2.  In the event rescue is necessary in which entry is required, the Attendant must 


contact Plant Protection by Radio at Base 2, or call 911. 
3.  Plant Protection is to contact the City of Ames Fire Department for rescue. 
4.  An escort is to be established to direct the City of Ames Fire Department to the 


confined space location. 
5.  Ames Laboratory ESH&A and FSG will provide necessary support to the FD. 


 
NOTE:  For non-permit required confined spaces, where there is no potential to develop a hazardous 


atmosphere, personnel can enter to assist an employee as long as the proper hazard assessment 
is done and procedures followed. 
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5.18.4 TRAINING 
 
Detailed programmatic information is provided via the following institutional training modules: 
 


CONFINED SPACE TRAINING                                                                      #AL-023 
Intended Audience: Mandatory for all workers whose job assignment involves 


entry into a confined space which is: 
• Large enough and so configured that an employee can 


bodily enter and perform assigned work 
• Has limited or restricted means of entry and exit 
• Is not designed for continuous occupancy 
• Has the potential to develop a hazardous atmosphere or 


condition 
• Labeled as a confined space by ESH&A 
 
See Appendix E for copy of On Site Instruction to be 
completed after Computer Based Training. 


Module Format: Module is Computer Based Training with a exam and Job 
Specific Training using  
“Confined Space – Entry Procedures – Training Statement”. 
Estimated completion time: 1.5 hours 


Associated Retrain Period 
& Format: 


Two Year Retrain  


 
Group / activity-specific training shall be given to each employee prior to work that includes a 
discussion of physical hazards, atmospheric hazards, hazard mitigation, emergency response 
measures, procedural information and other safety information.  This training shall be 
documented by the Supervisor / Group Leader / Department Manager. 
 
5.18.5 PERFORMANCE CHECKLISTS 
 
Supervisors /Group Leaders / Department Managers shall: 


 Ensure that all questions pertaining to the Confined Space Entry Program are appropriately 
answered for each employee on the Training Needs Questionnaire and that all hazards are 
denoted on the Hazard Inventory. 


 Attend Confined Space Entry Training.  Consult the Ames Laboratory/IPRT training 
schedule for the next available class. 


 Ensure outside contractors performing work at the facility adhere to the Confined Space 
Entry Program. 


 Notify ESH&A if a contractor requires entry into a confined space. 
 Inform contractors coming on site of the Confined Space Program. 
 Complete permits as necessary to enter confined spaces. 
 Ensure employees know, understand and follow Confined Space Entry Program rules. 
 Ensure protective equipment is available and in good working order. 
 Monitor/supervise contract employees who have to enter a confined space to perform work 


duties. 
 Apprise contractors of the hazards identified and experience with the confined spaces. 
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 Apprise contractors of precautions or procedures that Ames Laboratory has implemented for 
the protection of employee. 


 Initiate progressive discipline when authorized employees fail to comply with the Confined 
Space Entry Program. 


 Complete the Confined Space Entry Procedures – Training Statement.  On site instruction to 
be completed after Computer Based Training.  See Appendix E. 


 
Attendant shall: 
The following are the responsibilities of the employee whose duties as attendant involve 
ensuring the safety of the authorized entrant: 


 Attend all required training. 
 Evaluate hazards in the work area, chemicals, procedures, etc. including information on the 


mode, signs, or symptoms and consequences of the exposure hazards. 
 Notify Plant Protection prior to entry into Permit Required Confined Space. 
 Notify Plant Protection upon exiting the Permit Required Confined Space. 
 Communicate with the Authorized Entrant to monitor entrant’s status and alert entrant of the 


need to evacuate. 
 Remain outside the permit space during entry operations until relieved by another attendant 


or operations are complete. 
 Ensure Authorized Entrant wears Personal Protective Equipment corresponding to the 


hazards exposed to and listed on the permit. 
 Ensure Authorized Entrant wears retrieval gear such as body harness and cable attached to 


Tri-Pod as required by the entry supervisor and noted on the permit. 
 Avoid unsafe practices. 
 Abort the entry if safety is compromised. 
 Report unsafe conditions and practices of others to Supervisor/Group Leader/Manager or 


ESH&A and note on permit. 
 Monitor the activities inside and outside the space to determine if it is safe for entrants to 


remain in the space. 
 Order the authorized entrants to evacuate immediately under any of the following conditions: 
• A prohibited condition is detected; 
• Behavioral effects of hazardous exposure is detected; 
• A situation outside the space that could endanger the entrant; 
• The attendant cannot safely perform all the duties required. 


 Summon rescue and other emergency services immediately upon determining entrant may 
need assistance to escape from permit space hazards. 


 Take the following actions when unauthorized persons approach or enter a permit space 
while entry is underway: 
• Warn unauthorized persons that they are to stay away; 
• Advise unauthorized persons to exit immediately if they have entered the permit space; 
• Inform Supervisor / Group Leader or Manager and ESH&A of unauthorized persons entry. 


 Perform non-entry rescues. 
 Perform no duties that might interfere with attendant’s primary responsibility to protect the 


authorized entrant. 
 Monitoring multiple spaces is prohibited. 
 Attend required course as denoted on Employee Training Profile.  Consult the Ames 


Laboratory/IPRT training schedule for the next available class. 
 Maintain confined space entry equipment. 
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 Fully adhere to the requirements set forth in the lockout/tagout program when installing, 
servicing and maintaining machinery and equipment. 


 
Authorized Entrant shall: 
The following are the responsibilities of the Authorized employee(s) entering a confined space: 


 Attend all required training. 
 Evaluate hazards in the work area, including pneumatic, hydraulic, mechanical, procedural, 


and information on the mode, signs, symptoms and consequences of exposure to a hazardous 
atmosphere. 


 Communicate with the Attendant as necessary to enable the Attendant to monitor entrant 
status and alert entrant of the need to evacuate. 


 Wear Personal Protective Equipment corresponding to the hazards listed on the permit. 
 Wear retrieval gear such as body harness and cable attached to Tri-Pod or connecting point 


as listed on the permit as necessary. 
 Avoid unsafe practices. 
 Abort entry if unsafe condition and practices compromise entrant safety. 
 Report unsafe conditions and practices of others to Facilitator or ESH and note on permit. 
 Know the location of fire alarms and other emergency equipment. 
 Evacuate the space whenever: 
• An order to evacuate is given by the attendant; 
• Any warning signs or symptoms or exposure to a dangerous situation; 
• The entrant detects a prohibited condition. 


 
Environment, Safety, Health & Assurance (ESH&A) shall: 


 Conduct periodic inspection of the Confined Space Entry Program at least annually to ensure 
that the procedures and requirements are being followed. 


 Conduct random and annual inspections to ensure authorized employees are adhering to the 
Confined Space Entry Program. 


 Develop and conduct Confined Space Entry Program Training and refresher training. 
 Survey and evaluate all confined spaces for type, function, use, design, quantity, hazards, etc. 
 Calibrate monitoring equipment prior to entry into Permit Required Confined Spaces. 
 Participate with ISU to perform periodic rescue drill with the City of Ames Fire Department 


and Rescue (designated rescue service). 
  


 
Plant Protection shall: 


 Dial 911 (Department of Public Safety / City of Ames) in the event rescue is necessary. 
 Establish an escort to guide emergency services to the confined space. 
 Contact ESH&A and FSG to provide ancillary support to emergency services. 
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Contractors shall: 


 Follow Ames Laboratory Confined Space Entry Program or have a written program that 
meets this program. 


 Debrief with Ames Laboratory Facilities Services Group or ESH&A at the conclusion of the 
entry operations regarding any hazards confronted or created in permit spaces during entry 
operations. 


 Prohibit entry into a confined space unless employees have been trained and a written 
program has been reviewed and approved by Facilities Services Group or ESH&A. 


 Supply their own confined space entry equipment. 
 Show proof of training and a copy of their own Confined Space Entry Program to enter 


Permit Required Confined Spaces.  Ames Laboratory Training can be made available to 
contractors (see 5.18.4 of this program).  


 Enter Non-Permit Required Confined Spaces only after being made aware of hazards and 
have entry approved by Facilities Services Group or if accompanied by a Facilities Services 
Group Employee who is trained. 


 Failure to comply with the Confined Space Entry Program shall subject the contractor to 
immediate discharge. 


 
NOTE: Contractors are prohibited from entering a confined space without authorization 


from Facilities Services Group and ESH&A. 
 
NOTE: ESH&A reserves the right to refuse contractor entry based on contractor 


qualifications. 
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Appendix A 
Ames Laboratory External Confined Spaces 


 
 
 
The current map of external confined spaces is available for viewing in the ESH&A Office (G40 
TASF). 
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Appendix B 
Ames Laboratory Confined Spaces 


 
 
 
The current list of all Ames Laboratory Confined Spaces is available for viewing in the ESH&A 
Office (G40 TASF). 
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Appendix C - Section 5.18 
 


AMES LABORATORY CONFINED SPACE ENTRY PERMIT 
Form # 10200.097 


 


Date: Time: Estimated Time of Expiration: Actual Time of Completion: 


Location and Description of Confined Space: 
 
Permit Space Hazards (Indicate Specific Hazards with Initials): 
 
 Oxygen Deficiency  (less than 19.5%)  Toxic Gases or Vapors (greater than PEL) 
 Oxygen Enrichment  (greater than 23.5%)  Mechanical Hazards 
 Flammable Gases or Vapors  (greater than 10% of LEL)  Electric Shock 
 Airborne Combustible Dust  (meets or exceeds LEL)  Engulfment 
 Radiation  Other 
Purpose of Entry: 
Name of Entrant(s): Name of Attendant(s): 
Comments: 
 


Special Requirements: YES NO Special Requirements: YES NO 


Lockout/Tagout   Tripod/Harness   


Lines Blanked   Additional Lighting  (explosion proof)   


Additional Ventilation (purge)   Protective Clothing  (gloves, suit, hard hat, etc.)   


Secure the Area   Hot Work Permit   


Communications / Radio   Other   


Entering a Permit Required Confined Space with a SCBA is Prohibited. 
 


Atmospheric Testing 
Required Every__ Hours/Min(s) 


Acceptable 
Levels  


Before  
Entry 


Re-Entry 
(Time) 


Re-Entry 
(Time) 


Entry Supervisors 
 Initials 


Employee 
Initials 


Oxygen 19.5 – 23.5%      
% Lower Explosive Limit <10 %      
Carbon Monoxide <20 PPM      
Hydrogen Sulfide <5 PPM      
Other:       
Instrument Used: Serial #: Date of Last Calibration: 
 


Plant Protection Office Notified Prior To Entry Yes No 
Plant Protection Office Notified Upon Completion of Confined Space Entry Yes No 
 


The work and safety precautions authorized by this permit have been reviewed.  Instructions, safety procedures and appropriate MSDS’s 
have been received and are understood.  This permit is not valid unless all appropriate items are completed. 
 


Name of Person Conducting Testing: 
Print: Signature: 
Supervisor or ESH&A Authorizing Entry: 
Print: Signature: 
Entrant Reviewed and Approved Atmospheric Monitoring and Safety Precautions: 
Print: Signature: 
 


EMERGENCY ACTIONS 
 


Entrant(s): shall immediately self evacuate if a hazard is detected or perceived or directed by Attendant. 
Attendant(s): shall summon emergency assistance by two-way radio (BASE 2) or by telephone (911) or (4-5511). 
 The attendant shall not, under any circumstances, enter the confined space to attempt a rescue. 
 


Post Permit At Site  -  Send Permit To ESH&A After Entry Is Complete 
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Appendix D 
PRE-ENTRY CHECKLIST FOR NON-PERMIT REQUIRED CONFINED SPACES 


Form # 46300.055 
 
NAME OF CONFINED SPACE: _________________________ DATE:__________________ 
 
CHECKLIST COMPLETED BY: ______________________________________________________ 
 
DO NOT USED THIS FORM IF SPACE IS POSTED: 


DANGER 
CONFINED SPACE 


PERMIT REQUIRED 
 
IF POSTED AS ABOVE, DO NOT ENTER AND CONTACT SUPERVISOR. 
 


MINIMUM CONDITIONS FOR ENTRY 
 
If the specified conditions are met, and hazard control is verified on this checklist, then one or more persons may 
enter the confined space without an entry permit and an attendant (stand-by person).  If the specified conditions 
cannot be met and/or hazard control cannot be verified, DO NOT ENTER the space becomes a PERMIT 
REQUIRED CONFINED SPACE and cannot be safely entered without further hazard evaluation and control.  
Contact immediate supervisor for assistance. 
 


VERIFICATION OF HAZARD CONTROL 


 
HAZARD 


 
METHOD/MEANS OF HAZARD CONTROL 


HAZARD 
ELIMINATED? 


(Circle appropriate 
response then initial.) 


1.  Engulfment 


Hazards? 


Have all engulfment hazards been eliminated? 
(Engulfment means the surrounding and effective capture of a person by liquid 
or finely divided solid substance that can be aspirated to cause death by filling 
or plugging the respiratory system or can exert enough force on the body to 
cause death by strangulation, constriction, or crushing.) 


N/A YES NO 


2. Entrapment 
    Hazards? 


Have all entrapment hazards been eliminated? 
(Any internal configuration such that an entrant could be trapped or 
asphyxiated by inwardly converging walls or by a floor which slopes 
downward and tapers to a smaller cross-section.) 


N/A YES NO 


3. Hazardous 
    Energies? 


Have all hazardous energies (exposed electrical conductors and moving 
machinery) been secured and locked/tagged out? 


N/A YES NO 


4. Hazardous  
   Atmosphere? 


Will work being performed introduce any substances or processes which could 
produce a hazardous atmosphere? 
(Non-permit spaces, by themselves, have been determined to not have 
hazardous atmospheres nor the potential for developing one if left to its own 
devices.) 


N/A YES NO 


5. Permit 
    Required? 


If any of items 1 through 3 are “NO” 
 OR  
If item 4 is “YES”.  AN ENTRY PERMIT IS REQUIRED. 


STOP!  DO NOT ENTER SPACE.  NOTIFY SUPERVISOR 


 YES NO 
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Appendix E – Section 5.18 
 


CONFINED SPACE ENTRY PROCEDURES - TRAINING STATEMENT 
Form # 45400.042 


 
Name: ______________________________  Employee Number: __________________ 
 
Address: ____________________________  Phone Number: _____________________ 
 
Part I.  Institutional Training Verification: This section is to be completed by an ESH&A Staff Member who 
provided the training: 
 
The above listed employee has completed the computer based training on Confined Space Entry Procedures. 
 


   
ESH&A Staff Member’s  Signature  Date 


 
 
Part II.  Job (Activity) Specific Training Verification: This section is to be completed by the supervisor who 
oversees the confined space work activity: 
 
As an employee working in a Confined Space, I: 
 
1) clearly understand the Confined Space Entry Policy requirements as outlined in Section 5.18 of the 


ESH&A Program Manual (46400.002).  
 
2) have been provided Job (activity) Specific Training on the Confined Space Entry Procedures for the 
 Activities listed below.  (Please note that the supervisor is responsible for keeping the below list current.) 
 


Description of Confined Space Activity Location  Is a Permit required? (Y or N) 
   
   
   
   


 
3) am aware that it is my responsibility to inspect all Confined Space Equipment prior to use to 
 guarantee that it is in good working condition. 
 
4) have familiarized myself with the associated Emergency Response Plan should a rescue become  
 necessary. 
 
5) understand all entry requirements of a Permit-Required Confined Space (if applicable). 
 
All items listed in Part II have been completed.  Please enter the successful completion of Confined Space Training 
(Module AL-023) on the Ames Laboratory Training Records System (ALTRS). 
 
   
Employee’s Signature  Date 
 
 ______________  
Group/Supervisor’s Signature Phone Number Date 
 
It is the responsibility of the Ames Laboratory employee and their supervisor to complete the 
items indicated above and to return the original, signed Confined Space Training Statement to 
Environment, Safety, Health & Assurance, 125 Spedding, prior to working in a confined space. 
 
Note to Supervisor: Maintain a copy of this record in your Job (Activity) Specific Training Files. 
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5.19 FALL PROTECTION 
 (ELEVATED WORK – PLATFORMS AND ROOF WORK) 
 
Applicability Statement: This section applies to all employees and contractors when working at 


dangerous heights of 6 feet or greater (platforms, roof work, 
mezzanines, etc. 


 
5.19.1 REFERENCES 
 
29 CFR 1910.23 Guarding Floor and Wall Openings and Holes 
29 CFR 1926.500-503 Fall Protection in Construction 
ANSI A12.1-67 Safety Requirements for Floor and Wall Openings, Railings & Toe Boards 


 
5.19.2 BACKGROUND 
 
The purpose of this program is to provide information and guidance on safety precautions when 
working at dangerous heights.  This includes any work area which has a potential for a fall of six 
(6’) feet or greater (i.e. platforms, roof work, etc.). 
 
This procedure does not apply to: 
 
• Employees making an inspection, investigation, or assessment of workplace conditions prior 


to the actual start of construction work or after all construction work has been completed. 
• Ladders (refer to Section 5.15) 
• Scaffolding (refer to Section 5.13) 
• Vehicle Mounted Elevating And Rotating Work Platforms (refer to Section 5.4) 
 
5.19.3 PROGRAM INFORMATION 
 
5.19.3.1 Definitions 
 
Anchorage Point: A secure point for attachment for lifelines, lanyards, or deceleration devices. 
 
Body Harness: Strap webbing body device designed to distribute the fall arrest forces over at 
least the thighs, pelvis, waist, chest and shoulders, attached to a personal fall arrest system. 
 
NOTE: Body belts are prohibited as a method of fall protection.  A full body harness must 


be utilized. 
 
Connector: A device which is used to couple (connect) parts of the personal fall arrest system 
and positioning device systems together.  It may be an independent component of the system, 
such as a carabiner or buckle or D-ring sewn into a body harness, or a snap-hook spliced or sewn 
to a lanyard or self-retracting lanyard). 
 
Controlled Access Zone (CAZ): An area in which certain work (e.g., overhand bricklaying) may 
take place without the use of guardrail systems, personal fall arrest systems, or safety net systems 
and access to the zone is controlled. 
 


 
ESH&A Program Manual #10200.002  Section 5:  Page 116 







Section 5 Industrial/General Safety Program Revision 3:March 15, 2007 
 
 
Dangerous Equipment: Equipment (such as pickling or galvanizing tanks, degreasing units, 
machinery, electrical equipment, and other units) which, as a result of form or function, may be 
hazardous to employees who fall onto or into such equipment. 
 
Dangerous Heights: Any work area which has a potential for a fall six (6) feet or greater where 
guardrails, mid rails and other protection devices do not exist to prevent a fall. 
 
Deceleration Device: Any mechanism, such as a rope grab, rip-stitch lanyard, specially-woven 
lanyard, tearing or deforming lanyards, automatic self-retracting lifelines/lanyards, etc., which 
serves to dissipate a substantial amount of energy during a fall arrest, or otherwise limit the 
energy imposed on an employee during fall arrest. 
 
Deceleration Distance: The vertical distance a falling employee travels, excluding lifeline 
elongation and free fall distance, before stopping, from the point at which the deceleration device 
begins to operate.  It is measured as the distance between the location of an employee's body 
harness attachment point at the moment of activation (at the onset of fall arrest forces) of the 
deceleration device during a fall, and the location of that attachment point after the employee 
comes to a full stop. 
 
Guardrail System: A barrier erected to prevent employees from falling to lower levels. 
 
Hole: A gap or void 2 inches or more in its least dimension, in a floor, roof, or other 
walking/working surface. 
 
Infeasible: Is impossible to perform the construction work using a conventional fall protection 
system (i.e., guardrail system, safety net system, or personal fall arrest system) or that it is 
technologically impossible to use any one of these systems to provide fall protection. 
 
Lanyard: A flexible line of rope, wire rope, or strap which generally has a connector at each end 
for connecting the body harness to a deceleration device, lifeline, or anchorage. 
 
Leading Edge: The edge of a floor, roof, or form work for a floor or other walking/working 
surface (such as the deck) which changes location as additional floor, roof, decking, or form 
work sections are placed, formed, or constructed. A leading edge is considered to be an 
"unprotected side and edge" during periods when it is not actively and continuously under 
construction. 
 
Lifeline: Components consisting of a flexible line for connection to an anchorage at one end to 
hang vertically (vertical lifeline) or for connection to anchorages at both ends to stretch 
horizontally (horizontal lifeline) and serve as a means for connecting other components of a 
personal fall arrest system to the anchorage. 
 
Low-Slope Roof: A roof having a slope less than or equal to 4 in 12 (vertical to horizontal). 
 
Opening: A gap or void 30 inches or more high and 18 inches or more wide, in a wall or 
partition, through which employees can fall to a lower level. 
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Personal Fall Arrest System: A system used to arrest an employee in a fall from a working level.  
It consists of an anchorage, connectors, a body harness and may include a lanyard, deceleration 
device, lifeline, or suitable combinations of these.   
 
NOTE: As of January 1, 1998, the use of a body belt for fall arrest is prohibited. 
 
Rope Grab: A deceleration device which travels on a lifeline and automatically, by friction, 
engages the lifeline and locks so as to arrest the fall of an employee. A rope grab usually 
employs the principle of inertial locking, cam/level locking, or both. 
 
Safety-Monitoring System: A safety system in which a competent person is responsible for 
recognizing and warning employees of fall hazards. 
 
Self-Retracting Lifeline/Lanyard: A deceleration device containing a drum-wound line which 
will automatically lock after the onset of a fall and arrests the fall. 
 
Snap-Hook: A hook shaped connector with a self closing, self locking keeper, which remains 
closed and locked until unlocked and pressed open for connection or disconnection. 
 
Unprotected Sides and Edges: Any side or edge (except at entrances to points of access) of a 
walking/working surface, e.g., floor, roof, ramp, or runway where there is no wall or guardrail 
system at least 39 inches high. 
 
Walking/Working Surface: Any surface, whether horizontal or vertical on which an employee 
walks or works, including, but not limited to, floors, roofs, ramps, bridges, runways, form work 
and concrete reinforcing steel but not including ladders, vehicles, or trailers, on which  
employees must be located in order to perform their job duties. 
 
Warning Line System: A barrier erected on a roof to warn employees that they are approaching 
an unprotected roof side or edge, and which designates an area in which roofing work may take 
place without the use of guardrail, or safety net systems to protect employees in the area. 
 
Work Area: That portion of a walking/working surface where job duties are being performed. 
 
Unprotected Sides and Edges: A walking/working surface (horizontal and vertical surface) with 
an unprotected side or edge which is 6 feet (1.8 m) or more above a lower level shall be 
protected from falling by the use of guardrail systems, safety net systems, or personal fall arrest 
systems. 
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5.19.3.2 Fall Protection Requirements: 
 
Fall protection is required for employees exposed to falls of six (6) feet or greater at unprotected 
sides and edges, leading edges, walking and working surfaces, wall openings, hoists areas, holes, 
skylights, ramps, runways, excavations and when working above dangerous equipment. 
 
Protection must be provided with the use of guardrail systems, personal fall arresting systems, 
warning line systems or safety monitoring systems. 
 
The following is an index to specific Fall Protection Requirements: 
 


Section Title 
5.19.3.3 Guardrail Systems 
5.19.3.4 Personal Fall Arrest Systems 
5.19.3.5 Warning Line Systems 
5.19.3.6 Safety Monitoring Systems 
5.19.3.7 Hoisting Areas 
5.19.3.8 Covers 
5.19.3.9 Exception to the above mentioned fall protection.   


Written Fall Protection Plan 
5.19.3.10 Inspection of Equipment 


 
NOTE: Safety Net Systems and Position Devices Systems will not be addressed in this 


program.  Contact ESH&A if such systems are warranted. 
 
5.19.3.3 Guardrail System Requirements 
 
• Top edge height of top rails, or equivalent guardrail system members, shall be 42 inches plus 


or minus 3 inches above the walking/working level.  When conditions warrant, the height of 
the top edge may exceed the 45-inch height, provided the guardrail system meets all other 
criteria. 


 
• Mid rails, screens, mesh, intermediate vertical members, or equivalent intermediate structural  


members shall be installed between the top edge of the guardrail system and the 
walking/working surface when there is no wall or parapet wall at least 21 inches (53 cm) 
high. 


 
• Mid rails, when used, shall be installed at a height midway between the top edge of the 


guardrail system and the walking/working level. 
 
• Screens and mesh, when used, shall extend from the top rail to the walking/working level and 


along the entire opening between top rail supports. 
 
• Intermediate members (such as balusters), when used between posts, shall be not more than 


19 inches apart. 
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• Guardrail systems shall be capable of withstanding, without failure, a force of at least 200 


pounds applied within 2 inches of the top edge, in any outward or downward direction, at any 
point along the top edge. 


 
• When the 200 pound test load is applied in a downward direction, the top edge of the 


guardrail shall not deflect to a height less than 39 inches above the walking/working level.  
 
• Mid rails, screens, mesh, intermediate vertical members, solid panels, and equivalent 


structural members shall be capable of withstanding, without failure, a force of at least 150 
pounds applied in any downward or outward direction at any point along the mid rail or other 
member. 


 
• Guardrail systems shall be so surfaced as to prevent injury to an employee from punctures or 


lacerations, and to prevent snagging of clothing. 
 
• The ends of all top rails and mid rails shall not overhang the terminal posts, except where 


such overhang does not constitute a projection hazard. 
 
• Top rails and mid rails shall be at least one-quarter (1/4”) inch nominal diameter or thickness 


to prevent cuts and lacerations. If wire rope is used for top rails, it shall be flagged at not 
more than 6-foot intervals with high-visibility material. 


 
• When guardrail systems are used at hoisting areas, a chain, gate or removable guardrail 


section shall be placed across the access opening between guardrail sections when hoisting 
operations are not taking place. 


 
• When guardrail systems are used at holes, they shall be erected on all unprotected sides or 


edges of the hole. 
 
Manila, plastic or synthetic rope being used for top rails or mid rails shall be inspected as 
frequently as necessary to ensure that it continues to meet the strength requirements. 
 
5.19.3.4 Personal Fall Arresting System Requirements 
 
• When engineering controls are not feasible in the work area, a personal fall arrest system 


may be used.  The fall arrest system is designed to stop a worker from free falling at a 
distance of six (6) feet.  Personal fall arresting system components are listed below: 


 
• D-rings and snap hooks shall have a minimum tensile strength of 5,000 pounds. 
 
• Snap hooks shall be sized to be compatible with the member to which they are connected to 


prevent unintentional disengagement of the snap hook.   
 
NOTE:  Effective January 1, 1998 only locking type snap hooks shall be used. 
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• Unless the snap hook is a locking type and designed for the following connections, snap 


hooks shall not be engaged: 
 


 directly to webbing, rope or wire rope 
 to each other 
 to a D-ring to which another snap hook or other connector is attached 
 to a horizontal lifeline, or 
 to any object which is incompatibly shaped or dimensioned in relation to the snap hook 


such that unintentional disengagement could occur by the connected object being able to 
depress the snap hook keeper and release itself. 


 
• Horizontal lifelines shall be designed, installed, and used, under the supervision of a qualified 


person, as part of a complete personal fall arrest system. 
 
• Lanyards and vertical lifelines shall have a minimum breaking strength of 5,000 pounds. 
 
• When vertical lifelines are used, each employee shall be attached to a separate lifeline. 
 
• Lifelines shall be protected against being cut or abraded. 
 
• Self-retracting lifelines and lanyards which automatically limit free fall distance to 2 feet or 


less shall be capable of sustaining a minimum tensile load of 3,000 pounds applied to the 
device with the lifeline or lanyard in the fully extended position. 


 
• Self-retracting lifelines and lanyards that do not limit a free fall distance to 2 feet or less, rip-


stitch lanyards, tearing and deforming lanyards shall be capable of sustaining a minimum 
tensile load of 5,000 pounds. 


 
• Anchorages used for attachment of personal fall arrest equipment shall be independent of any 


anchorage being used to support or suspend platforms and capable of supporting at least 
5,000 pounds per employee attached. 


 
• The attachment point of the body harness shall be located in the center of the wearer's back 


near shoulder level, or above the wearer's head. 
 
• Personal fall arrest systems and components subjected to impact loading shall be 


immediately removed from service and shall not be used again for employee protection until 
inspected and determined by a competent person to be undamaged and suitable for reuse. 


 
• Personal fall arrest systems shall be inspected prior to each use for wear, damage and other 


deterioration, and defective components shall be removed from service. 
 
• Personal fall arrest systems shall not be attached to guardrail systems nor shall they be 


attached to hoists. 
 
• When a personal fall arrest system is used at hoist areas, it shall be rigged to allow the 


movement of the employee only as far as the edge of the walking/working surface. 
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5.19.3.5 Warning Line System Requirements 
 
Warning line systems and their use shall comply with the following: 
 
• The warning line shall be erected around all sides of the roof work area. 
 
• When mechanical equipment is not being used, the warning line shall be erected not less than 


6 feet from the roof edge. 
 
• When mechanical equipment is being used, the warning line shall be erected not less than 6 


feet from the roof edge that is parallel to the direction of mechanical equipment operation 
and not less than 10 feet from the roof edge that is perpendicular to the direction of 
mechanical equipment operation. 


 
• Points of access, materials handling areas, storage areas, and hoisting areas shall be 


connected to the work area by an access path formed by two warning lines. 
 
• When the path to a point of access is not in use, a rope, wire, chain, or other barricade, 


equivalent in strength and height to the warning line, shall be placed across the path at the 
point where the path intersects the warning line erected around the work area or the path shall 
be offset such that a person cannot walk directly into the work area. 


 
• Warning lines shall consist of ropes, wires, or chains, and supporting stanchions erected as 


follows: 
 


 The rope, wire, or chain shall be flagged at not more than 6-foot intervals with high-
visibility material; 


 
 The rope, wire, or chain shall be rigged and supported in such a way that its lowest point 


(including sag) is no less than 34 inches from the walking/working surface and its highest 
point is no more than 39 inches from the walking/working surface; 


 
 After being erected, with the rope, wire, or chain attached, stanchions shall be capable of 


resisting, without tipping over, a force of at least 16 pounds (71 N) applied horizontally 
against the stanchion, 30 inches (.8 m) above the walking/working surface, perpendicular 
to the warning line, and in the direction of the floor, roof, or platform edge; 


 
 The rope, wire, or chain shall have a minimum tensile strength of 500 pounds and after 


being attached to the stanchions, shall be capable of supporting, without breaking, the 
loads applied to the stanchions; 


 
 The line shall be attached at each stanchion in such a way that pulling on one section of 


the line between stanchions will not result in slack being taken up in adjacent sections 
before the stanchion tips over. 
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• No employee shall be allowed in the area between a roof edge and a warning line unless the 


employee is performing roofing work in that area. 
 
• Mechanical equipment on roofs shall be used or stored only in areas where employees are 


protected by a warning line system, guardrail system, or personal fall arrest system. 
 
5.19.3.6 Safety Monitoring Systems 
 
Safety monitoring systems and their use shall comply with the following: 
 
• A competent person shall be designated to monitor the safety of other employees.  The safety 


monitor shall: 
 


 be competent to recognize fall hazards 
 warn the employee when it appears that the employee is unaware of a fall hazard or is 


acting in an unsafe manner 
 be on the same walking/working surface and within visual sighting distance of the 


employee being monitored 
 be close enough to communicate orally with the employee, and 
 not have other responsibilities that could take the monitor's attention from the monitoring 


function. 
 


• No employee, other than an employee engaged in roofing work [on low-sloped roofs] or an 
employee covered by a fall protection plan, shall be allowed in an area where an employee is 
being protected by a safety monitoring system. 


 
• Each employee working in a Controlled Access Zone shall be directed to comply promptly 


with fall hazard warnings from safety monitors. 
 
5.19.3.7 Hoisting Areas 
 
Safety monitoring systems and their use shall comply with the following: 
 
• Each employee in a hoist area shall be protected from falling 6 feet or more to lower levels 


by guardrail systems or personal fall arrest systems.  If guardrail system, chain, gate, or 
guardrail are removed to facilitate the hoisting operation (e.g., during landing of materials) 
and an employee must lean through the access opening or out over the edge of the access 
opening to receive or guide equipment and materials, a personal fall arrest system shall be 
used. 
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5.19.3.8 Covers 
 
Cover for holes in floors, roofs and other walking/working surfaces shall comply with the 
following: 
 
• Covers located in roadways and vehicular aisles shall be capable of supporting, without 


failure, at least twice the maximum axle load of the largest vehicle expected to cross over the 
cover. 


 
• All other covers shall be capable of supporting, without failure, at least twice the weight of 


employees, equipment, and materials that may be imposed on the cover at any one time. 
 
• All covers shall be secured when installed so as to prevent accidental displacement by the 


wind, equipment, or employees. 
 
• All covers shall be color coded or they shall be marked with the word "HOLE" or "COVER" 


to provide warning of the hazard. 
 
NOTE: This provision does not apply to cast iron manhole covers or steel grates used on 


streets or roadways. 
 
5.19.3.9 Written Fall Protection Plan  
 
• This option is available only to employees engaged in leading edge work, precast concrete 


erection work, or residential construction work and who can demonstrate that it is infeasible 
or it creates a greater hazard to use conventional fall protection equipment.  The Fall 
Protection Plan must conform to the following provisions: 


 
 The Fall Protection Plan shall document the reasons why the use of conventional fall 


protection systems (guardrail systems, personal fall arrest systems, or safety nets 
systems) are infeasible or why their use would create a greater hazard. 


 
 The Fall Protection Plan shall be prepared by a qualified person and developed 


specifically for the site where the leading edge work, precast concrete work, or residential 
construction work is being performed.  The Fall Protection Plan must be developed, 
reviewed and implemented using the Readiness Review Process. 


 
 Any changes to the Fall Protection Plan shall be approved by a qualified person. 


 
 A copy of the Fall Protection Plan with all approved changes shall be maintained at the 


job site and the plan must be maintained up to date. 
 


 The implementation of the Fall Protection Plan shall be under the supervision of a 
competent person. 
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 The fall protection plan shall include a written discussion of other measures that will be 
taken to reduce or eliminate the fall hazard for workers who cannot be provided with 
protection from the conventional fall protection systems.  For example, the employer 
shall discuss the extent to which scaffolds, ladders, or vehicle mounted work platforms 
can be used to provide a safer working surface and thereby reduce the hazard of falling. 


 
 The fall protection plan shall identify each location where conventional fall protection 


methods cannot be used. These locations shall then be classified as controlled access 
zones. 


 
 The fall protection plan must include a statement that identifies each employee who is 


designated to work in controlled access zones.  No other employees may enter controlled 
access zones. 


 
5.19.3.10 Inspections 
 
Prior to use, components of all fall protection systems (guardrail, fall arresting systems, warning 
line systems, etc.) shall be inspected for wear, damage and other deterioration to ensure the 
equipment is in safe working order.  Equipment in need of repair must be removed from service 
and replaced immediately. 
 
5.19.4 TRAINING 


 
Detailed programmatic information is provided via the following institutional training modules: 
 


FALL PROTECTION TRAINING                                                                   #AL-145 
Intended Audience: Mandatory for all Ames Laboratory Facilities Services 


Employees 
Module Format: Module is Video with discussion of Section 5.19 of the 


ESH&A Program Manual and presentation of fall 
arresting equipment.  


Associated Retrain Period & 
Format: 


Retrain is required every three (3) years  


 
Group / activity-specific Fall Protection Training shall be given to each employee prior to start of 
work.  Training will include a discussion of physical hazards, hazard mitigation, emergency 
response measures, procedural information and other safety information.  The training shall be 
documented by the Supervisor / Group Leader / Department Manager. 
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5.19.5 PERFORMANCE CHECKLISTS 
 
Supervisors / Group Leader / Department Manager shall: 


 Conduct routine inspection to ensure all walking and working surfaces are free from slip, trip 
and fall hazards. 


 Ensure equipment including guardrails, fall arresting equipment, ladders, scaffolding etc. are 
in good working order. 


 Enforce the ESH&A procedures in this manual. 
 Communicate and explain the need for compliance with this and all ESH&A Programs. 


 
Employees shall: 


 Maintain work areas free from slip, trip and fall hazards. 
 All employees are expected to observe and follow the established procedures in this program 


and all ESH&A Programs. 
 Bring all unsafe acts, practices, or conditions to their coworker’s attention. 
 Attend Fall Protection Training. 
 If employees are unable to get an unsafe situation corrected, they must inform their 


Supervisor/Group Leader/Department Manager or ESH&A. 
 
Environment, Safety, Health and Assurance shall: 


 ESH&A will conduct training as necessary for understanding of these procedures. 
 Develop, implement and periodically review and update the fall protection program. 
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5.20 EXCAVATING AND TRENCHING PROGRAM 
 
Applicability Statement: This section applies to all employees and contractors entering 


excavations and trenches. 
 
5.20.1 REFERENCES 
 
• OSHA 1926.650 Excavations 
• OSHA 1926.651 General Requirements 
• OSHA 1926.652 Requirements of Protective Systems 
• OSHA 1910.146 Confined Space Entry 
 
5.20.2 BACKGROUND 
 
The purpose of this program is to ensure protection of Ames Laboratory employees from health 
and safety hazards associated with opening, entering and terminating an excavation. 
 
5.20.3 PROGRAM INFORMATION 
 
5.20.3.1 General Excavation Program Requirements 
 
• Utility companies must be contacted at least 48 hours prior to excavating (excluding 


weekends and holidays).  Excavating can proceed after 48 hours if utility companies cannot 
respond within that time period or cannot establish the exact location of installations (sewer, 
telephone, fuel, electric, water lines, etc.) with ESH&A and Facilities Services approval.  
Detection equipment or other acceptable means to locate utility installations are still required. 


 
• All trenches exceeding 48 inches in depth must be properly shored or the sides must be 


sloped and/or benched.  See Appendix A for OSHA Guidelines for proper sloping and 
benching and Appendix B for OSHA Guidelines for proper shoring. 


 
• Before beginning excavation activities, the proposed depth of the excavation must be 


ascertained.  All excavations 48 inches or greater in depth are considered a Permit Required 
Confined Space and all provisions of the program pertain.  (See Section 5.18 of the ESH&A 
Manual Confined Space Program) 


 
• When excavation operations approach the estimated location of underground utility 


installations, the exact location of the installation must be determined by non-conducting 
shovels, poles, detection equipment, or other safe and reliable means.  Consult with ESH to 
proceed. 
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• While an excavation is open, underground installations must be protected, supported or 


removed as necessary to protect employees. 
 
• A stairway, ladder, ramp or other safe means of egress must be located within 25 feet of the 


work in trench excavations greater than 4 feet in depth. 
 
• Employees exposed to vehicular traffic must be provided with and must wear warning vests.  


(Contractors are responsible for providing their own warning vests.) 
 
• Employees are prohibited underneath loads handled by lifting or digging equipment.  


Employees must be required to stand away from any vehicle being loaded or unloaded to 
avoid being struck by spillage or falling materials. 


 
• Hard hats must be worn by all employees in and around the excavation area and the lifting 


and digging equipment. 
 
• A warning system must be utilized including barricades, hand or mechanical signals, stop 


logs or alarms when mobile equipment is operated adjacent to an excavation in which the 
operator does not have a clear and direct view. 


 
• Employees are prohibited from crossing or passing over a trench unless walkways or bridges 


are provided with standard guardrails. 
 
• Physical protection must be provided at all remote excavations or the excavations must be 


back-filled immediately upon completion. 
 
• Employees must be protected from falling material at the edge of the excavation by placing 


the spoil (excavated dirt, sand, rock, etc.) and tools a minimum of 2 feet away from the edge 
of the excavation. 


 
• If Hot Work is to be performed, a Hot Work Permit must be completed in conjunction with 


atmospheric monitoring.  (See Section 8 of the ESH&A Program Manual Hot Work Permit 
Program.). 


 
5.20.3.2  Atmospheric Testing Requirements 
 
• Trench excavations greater than 4 feet in depth require initial and periodic atmospheric 


monitoring. 
 
• An excavation with an oxygen level of less than 19.5% or greater than 21.5% may not be 


entered. 
 
• Excavations with an atmospheric concentration of a flammable gas in excess of 20% of the 


lower flammable limit may not be entered until adequate ventilation lowers the gas 
concentration below the LEL. 
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• Monitoring must be performed continuously either by a monitor operated above the 


excavation or a unit worn by the employee(s) entering the excavation as dictated by ESH&A. 
 
5.20.3.3 Protective Requirements from Hazards generated by Water Accumulations 
 
• Employees are prohibited from working in excavations with standing water unless 


precautions including special support systems or shield systems to protect from cave-ins are 
provided. 


 
• If water removal equipment is used, the equipment must be monitored by a competent person 


(see Appendix E for list of designated competent persons). 
 
• If excavation work interrupts the natural drainage of surface water such as dikes, streams, 


diversions ditches, etc. precautions must be taken to prevent surface water from entering the 
excavation. 


 
• Excavations subject to runoff from heavy rains require an inspection by a competent person 


before entering. 
 
5.20.3.4 Inspection Requirements 
 
• Inspect entire excavation at beginning of each shift prior to entry and work around the 


excavation. 
 
• The inspection is to be conducted by a designated competent person (listed as Authorized 


Supervisors-see Appendix E for list of designated competent persons). 
 
• Inspection must also be performed after a rain storm. 
 
• The competent person must immediately evacuate employees until all necessary precautions 


are taken when discovering evidence of: 
 possible failure of support systems or cave-ins 
 hazardous atmospheres 
 hazards generated outside the excavation 
 other hazardous conditions 


 
5.20.3.5 Criteria for Sloping and/or Benching Systems 
 
1. Because Ames Laboratory Soil is Type B, all sloping will be done at a 1 to 1 ratio.  For every 


foot of rise, the slope will have one foot of horizontal fall. 
 
2. The maximum bench height must be no greater than 3.5 feet rise with the horizontal distance 


being the same. 
 
3. Benching and sloping are approved for use with each other. 
 
4. Sloping is approved to be used in conjunction with Support Systems. 
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5. Excavations 20 feet or greater in depth are prohibited. 
 
6. Employees are prohibited from working on faces of sloped or benched levels above other 


employees unless adequately protected from falling, rolling or sliding material. 
 
NOTE:  See Appendix A for Slope Configurations. 
 
5.20.3.6 Criteria for Shoring Protective Systems 
 
• Manufactured shoring must be free from damage or defects that will impair proper function. 
 
• Manufactured shoring must be used and maintained in a manner intended by the 


manufacturer. 
 
• Members of support systems must be securely connected to prevent sliding, falling, kick-


outs, etc. 
 
• Systems must not be installed or removed with employees in the excavation/trench. 
 
• If members of a shoring system must be temporarily removed, additional precautions must be 


taken to ensure safety of employees (removal of members may occur only after employees 
evacuate the excavation zone). 


 
• Removal of shoring must begin and progress from the bottom and must be released slowly 


looking for possible failure resulting in cave-in of sides of the excavation. 
 
• Backfill must follow immediately after removal of shoring. 
 
Note:  Contact ESH&A for Aluminum Hydraulic Spacing and Installation for equipment and 


spacing requirements. 
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5.20.3.7 Criteria for Timber Shoring 
 
• Appendix B (tables) must be used when shoring with timbers. 
 
• When any of the following conditions are present, the members specified in the tables are not 


adequate.  Alternate timber shoring must be designed by a Professional Engineer or another 
type of protective system designed according to 29 CFR 1926.652: 


 When loads imposed by structures or by stored material adjacent to the trench weigh in 
excess of the load imposed by a two-foot soil surcharge; 


 When vertical loads imposed on cross braces exceed 240-pound gravity load distributed 
on a one-foot section of the center of the cross-brace; 


 When surcharge loads are present from equipment weighing in excess of 20,000 pounds; 
 When only the lower portion of a trench is shored and the remaining portion of the trench 


is sloped or benched unless: 
a) the sloped portion is sloped at an angle less steep than 3 horizontal to 1 vertical; or 
b) the members are selected from the tables for use at a depth which is determined from 


the top of the overall trench, and not from the toe of the sloped portion. 
 


• Mud sills must be used in trenches 2.5 feet or greater in depth. 
 
• When the vertical spacing of cross-braces is four feet, place the top cross brace no more than 


2 feet below the top of the trench. 
 
• When the vertical spacing of cross-braces is five feet, place the top cross-brace no more than 


2.5 feet below the top of the trench. 
 
See Appendix B for Timber Spacing and Installation Requirements. 
 
See Appendix C for OSHA Guidelines for Combination Shoring and Sloping Configuration. 
 
See Appendix D for Schematic of Trench Jacks and Trench Shields. 
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5.20.4 TRAINING 
 
Detailed programmatic information is provided via the following institutional training modules: 
 


EXCAVATION and TRENCHING TRAINING 
 


Training will be developed prior to excavating & trenching. 
(This activity is very infrequent and as such is not a documented module). 


Intended Audience: Mandatory for all workers whose job assignments 
involve working in or near an excavation. 


Module Format: Module will include a video, classroom instruction 
and site training.  This activity is very infrequent 
and as such is not a documented module. 
 
Training will cover: 
• OSHA Guidelines 
• Equipment 
• Procedures 
• Authorization 
• Etc. 


Associated Retrain 
Period & Format: 


No Retrain  


 
Group / activity-specific training shall be given to each employee prior to work that includes a 
discussion of chemical hazards, hazard mitigation, location of MSDS’s and other safety 
information, emergency response measures and any other procedural information.  This training 
shall be documented by the Group Leader / Department Manager. 
 
5.20.5 PERFORMANCE CHECKLISTS 
 
Supervisors/Group Leaders/Department Managers shall: 


 Know and follow the Excavation Program. 
 Ensure employees know, understand and follow the Excavation Program. 
 Ensure protective equipment is available and in good working order. 
 Notify ESH&A if a contractor requires entry into a confined space. 
 Monitor/supervise contract employees who have to enter a confined space to perform work 


duties. 
 Apprise contractors of the hazards identified and experience with the excavation. 
 Apprise contractors of precautions or procedures that Ames Laboratory has implemented for 


the protection of employees. 
 Initiate progressive discipline per when authorized employees fail to comply with the 


Excavation Program. 
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Authorized Entrant Employees shall: 


 Attend the required training. 
 Scrutinize the hazards in the work area, chemicals, procedures, etc. including information on 


the mode, signs, or symptoms and consequences of the exposure to hazards. 
 Communicate with the Attendant to enable the Attendant to monitor entrant’s status and alert 


entrants of the need to evacuate. 
 Wear Personal Protective Equipment corresponding to hazards exposed. 
 Avoid unsafe practices. 
 Report unsafe conditions and practices of others to Supervisor or ESH&A and note on 


permit. 
 Stop work if conditions are Immediately Dangerous to Life or Health (IDLH). 
 Know the location of fire alarms and other emergency equipment. 
 Evacuate the space whenever: 
• An order to evacuate is given by the attendant or ESH. 
• Any warning signs of symptoms or exposure to a dangerous situation; 
• The entrant detects a prohibited condition. 


 
Authorized Attendant Responsibility shall: 


 Attend the required training. 
 Scrutinize the hazards in the work area, chemicals, procedures, etc. including information on 


the mode, signs, or symptoms and consequences of the exposure to hazards. 
 Communicate with the Authorized Entrant to monitor entrant’s status and alert entrants of the 


need to evacuate. 
 Remain outside the excavation during entry operations until relieved by another attendant or 


operations are complete. 
 Ensure Authorized Entrant(s) wear Personal Protective Equipment corresponding to hazards 


exposed and listed on the permit. 
 Avoid unsafe practices. 
 Report unsafe conditions and practices of others to Facilitator or ESH and note on permit. 
 Monitor the activities inside and outside the space to determine if it is safe for entrants to 


remain in the space and orders the authorized entrants to evacuate immediately under any of 
the following conditions: 
• A prohibited condition is detected. 
• Behavioral effects of hazardous exposure is detected. 
• A situation outside the space that could endanger the entrant. 
• The attendant cannot safely perform all the duties required. 


 Summon rescue and other emergency services immediately upon determining entrant may 
need assistance to escape the excavation. 


 Perform no duties that might interfere with that attendants primary responsibility to protect 
the authorized entrant. 


 Does not monitor multiple spaces. 
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Environment, Safety, Health & Assurance (ESH&A) shall: 


 Conducting Excavation and Trenching Program Training. 
 Calibrating monitoring equipment. 
 Monitoring all excavation work being performed for the duration of the job. 
 Ensuring the requirements of the Excavation Program are being met. 


 
Contractors shall: 


 All contractors must comply with their company excavation program if acceptable to 
ESH&A or they must follow the Ames Laboratory Program. 


 Debrief with Ames Laboratory ESH&A at the conclusion of the excavation regarding any 
hazards confronted or created during operations. 


 Comply with all inspections of the excavation site by ESH&A. 
 Failure to comply with the Excavation Program may subject the contractor to disciplinary 


action. 
 Contractors are prohibited from digging without an authorized Ames Laboratory employee 


present. 
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Appendix A 


OSHA Guidelines for Proper Sloping & Benching 


 
 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Appendix A  


OSHA Guidelines For Proper Sloping & Benching 
(Continued) 
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Appendix B  


OSHA Guidelines For Timber Sizing, Spacing and Installation 
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Appendix B 


OSHA Guidelines for Timber Sizing, Spacing and Installation 


 (Continued) 
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Appendix C 


OSHA Guidelines for Combination Shoring and Sloping 
Configuration 
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Appendix D 


Schematic of Trench Jacks and Trench Shields 
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Appendix E 


Authorized Entrants, Attendants and Supervisors 


 (EXAMPLE)     January 1999 


  
Authorized entrants and Attendants.   
 
 


Authorized 
Entrants 


Authorized 
Attendants 


Authorized 
Supervisors 


Facilities Services Group 
 


Facilities Services Group 
 


FSG Managers & ESH&A 
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5.21 Motor Vehicle Safety 
 
Applicability Statement: This policy applies to all faculty, staff and students that drive vehicles 
that are owned or leased by Ames Laboratory (ISU) and rented vehicles.  This program does not 
include fork trucks, end loaders, etc. 
 
5.21.1 REFERENCES 
 
Travel Policy 40000.001 
49 CFR Motor Carrier Regulations 
ISU Office of Risk Management 
10 CFR 851 Appendix A.  9(c)(1) through (8) 
 
5.21.2 BACKGROUND 
 
The purpose of this program is to ensure the safe operation of Ames Laboratory (ISU) owned, 
leased or rented motor vehicles, ensure the safety of the drivers and passengers, to minimize the 
physical damages to vehicles / property, and to reduce third party claims against the Ames 
Laboratory.  
 
Definitions:  None 


 
5.21.3 PROGRAM INFORMATION 


 
5.21.3.1  General Safety Rules for Operating Vehicles 
 
The following are the safety rules for all Ames Laboratory staff who operate Laboratory owned 
vehicles, leased vehicles and rented vehicles. 
 
• Drivers must possess a valid driver’s license applicable to the class required to operate the 


vehicle.  Drivers that transport hazardous materials must maintain their Commercial 
Drivers License (CDL).   


 
• Follow all traffic ordinances of the university, city and state in which you are driving.  


Flagrant or willful disregard or repeated failure to follow safety rules or other acts which 
endanger people or property may result in progressive discipline. 


 
• If you are in an accident while driving Laboratory owned, leased or rented vehicles during 


Laboratory business, immediately notify the local law enforcement and notify your 
supervisor.  Obtain the names and telephone numbers of witnesses and other drivers 
involved in the accident.  Accident Report forms are available in Ames Laboratory owned 
and leased vehicles. 


 
• Examine / inspect all vehicles (i.e., tire inflation, broken mirrors / windows, properly 


operating turning signals and headlights, operable horn, etc.) before operation.  If damage 
is observed, report the concern immediately and don’t drive the vehicle. 


 
• Drivers must be medically fit to operate the vehicle.  
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• Drivers must be appropriately rested and alert.  Every employee is obligated to stop driving 


if they are tired or fatigued. Drivers should either make alternative travel arrangements or 
have an appropriate period of rest/sleep before driving. 


 
• Drivers should not use a mobile phone or other two-way communication device while 


operating the vehicle.  Mobile phones are a distraction and significantly increase the risk of 
a vehicle incident. 


 
• Driver and passengers (including those in the back seat) must wear seat belts while in a 


company vehicle or on company business (while vehicle is in motion). 
 
• The consumption of alcoholic beverages, drugs or smoking are prohibited in the company 


vehicle. 
 
• Driver will not operate any vehicle while under the influence of alcohol or drugs. 
 
• If prescription medication taken may impair the safe operation of a vehicle, the driver will 


not operate the vehicle. 
 
• Motor vehicle traffic mixing with bicycle and pedestrian traffic is a major concern on 


campus. Even though bicyclists are required to follow the rules of the road, (the same as 
motor vehicles) many bicycle operators fail to obey stop signs or signal when making turns.  
Always look for bicyclists that may be passing or crossing traffic.    


 
• Pedestrians are apt to step off a curb and cross the street at any location.  Motor vehicle 


drivers should always stop for pedestrians on a campus street- -particularly those 
pedestrians in a crosswalk. Drivers of motor vehicles in a pedestrian-traffic-area not only 
have a responsibility to be legal in regard to statutory rules of the road, but also have a 
responsibility to exercise due care to avoid colliding with any pedestrian upon any 
roadway.  


 
• Materials or equipment to be moved on trucks shall be strapped or restrained by ropes, 


straps, etc., --not by workers.  Never allow workers to ride on top of materials to keep them 
in place.   


 
• Passengers are not allowed in vehicles carrying hazardous materials. 
 
• Red flags must be placed on the end of loads that extend 4 feet or more past the end of the 


truck. 
 


• The number of passengers must not exceed manufacturer's specification for the vehicle. 
 
• When transporting people in a truck, it is the driver's responsibility to insure that all of the 


people arrive safely.  
 A safe number of people should ride in the cab of the truck, and any others shall be 


seated in the bed of the truck (riding in the bed of a truck is strongly discouraged). 
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 Do not sit on the edge of a truck tailgate and do not ride on any truck with your legs 
outside of the bed. 


 *Never* transport people while they are standing in the truck. 


 Never ride on a piece of equipment if there is no place specifically designed for that 
purpose.  Examples of this would be riding on a tractor fender, working out of a front- 
end loader bucket, etc. 


• When pulling a trailer: 
 When a trailer is to be pulled by a motor vehicle, be sure the ball and hitch are sized 


for use together.  


 The safety chains *must* be attached in the appropriate manner by crossing them 
under the tongue.  


 When available, hook up the circuitry for the lights and check them after each hook-
up to insure they are functioning properly before going into traffic.  


 Place the heaviest part of a trailer load in the front of a trailer or above the axles, if 
possible.  


 Never allow anyone to be transported in a trailer.  


 Use a red flag on the end of a load that extends 4 feet or more past the end of the 
trailer.  


 Practice backing the trailer in an isolated area and test trailer brakes, if available, 
before going into traffic.  


 Increase following distance and anticipate stops to permit deceleration without 
hazard.  Avoid tailgating. 


5.21.3.2  Insurance Rules 
 
Any employee planning to use a rental vehicle for Laboratory business is to waive the optional 
liability and collision coverage offered by the rental car company.  These exposures are covered 
under the University’s insurance program.   
 
If a vehicle is going to be rented in a foreign country, the optional insurance should be purchased 
through the rental car company.  
 
 If there are any questions about insurance requirements for Laboratory employees operating 
personal, Ames Laboratory owned / leased or rental vehicles, they should contact the manager of 
Purchasing and Property Management. 
 
5.21.4 TRAINING 


 
Detailed programmatic information is provided via the following institutional training modules: 
 


P&T HWY Driver’s Training                                                                            #AL-105 
Intended Audience: Mandatory for all employees transporting hazardous 
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materials. 
 


Module Format: Classroom instruction, review of administrative policies, 
and quiz. 
Estimated Completion time: Four hours for the initial 
training and two hours for the retraining. 
 


Associated Retrain Period & 
Format: 


Retrain is required every three years.   
 


 
5.21.5  PERFORMANCE CHECKLISTS 
 
Supervisor / Group Leader / Department Manager shall; 


 Assure workers have training and competence commensurate with work responsibilities. 
 Do not allow employees that have had their license suspended or unlicensed drivers to 


drive Ames Laboratory owned or leased vehicles or rented vehicles. 
 Enforce this and other ESH&A procedures in this manual. 
 Communicate and explain the need for compliance with this and all ESH&A Programs. 
 Remove from service and repair unsafe vehicles immediately. 
 Periodically review driving habits (when possible) of employees to ensure compliance 


and wearing of seatbelts.   
 
Employees (drivers) shall: 


 Notify appropriate personnel of equipment concerns (braking or steering problems, lights 
or horns that are not working, etc.) as soon as problem is discovered.  


 All employees are expected to observe and follow the established laws of the University 
and State that you are driving in. 


 Complete the driver safety training (for CDL only) and stay current on refresher training. 
 Report any suspension of expiration of drivers license to Supervisor / Group Leader / 


Department Manager. 
 Bring all unsafe acts, practices, or conditions to their Supervisor / Group Leader / 


Department Manager attention. 
 Inform Supervisor/Group Leader/Manager or ESH&A if unable to get an unsafe situation 


corrected. 
 Submit safety and security concerns for the promotion of safety and the prevention of 


accidents using the Accidents, Incidents & Employee Safety Concerns: Classification & 
Investigation (Procedure #10200.038). 


 
Environment, Safety, Health and Assurance shall: 


 Investigate accidents (in conjunction with law enforcement) involving Ames Laboratory 
vehicles. 


 Periodically review and update regulations applicable to Ames Laboratory. 
 Provide support for and help in enforcing the Environment, Safety, Health and Assurance 


procedures. 
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Comments and questions regarding this section may be directed to the person listed below: 
Dan Kayser, ESH&A  


G40 TASF 
294-2153 


 
NOTE:  This Section’s Sign-Off Record is maintained in the ESH&A Office, G40 TASF. 
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6.0 ENVIRONMENTAL PROTECTION PROGRAM 
 
This program encompasses all of the general overriding environmental protection principles that 
apply at Ames Laboratory.  It refers to specific policies and procedures for protecting all 
environmental media that the Laboratory has the potential to impact.  It cites appropriate 
regulations and rules identified in the Ames Laboratory Work Smart Standards (WSS). 
 
6.1 ENVIRONMENTAL MANAGEMENT SYSTEMS 
 
Applicability Statement:  This section applies to All Ames Laboratory Employees. 
 
6.1.1 REFERENCES 
 
Executive Order 13148, Greening the Government through Leadership in Environmental 
Management 
Procedure 10200.75, Environmental Aspects Procedure 
Plan 10200.016, Ames Laboratory Integrated Safety Management System Description 
Policy 10200.010, Ames Laboratory Integrated Safety Management System Policy Statement 
Form 10200.161, Environmental Management System Self-Declaration 
 
6.1.2 BACKGROUND 
 
Federal Facilities are required by Executive Order 13148, Greening the Government through 
Leadership in Environmental Management to have an environmental management system (EMS) 
in place by December 31, 2005.  The Ames Laboratory’s EMS is fully integrated into its 
Integrated Safety Management System (ISMS) Description, Plan 10200.0016.  The Laboratory’s 
self-declaration has been verified and approved by the DOE Ames Site Office. 
 
6.1.3 PROGRAM INFORMATION 
An Environmental Management System (EMS) is a continual cycle of planning, implementing, 
reviewing and improving the actions that an organization takes to meet its environmental 
obligations. Ames Laboratory ESH&A maintains the documentation for the EMS program.  The 
Environmental Specialist chairs the EMS Steering Group.  The EMS Steering Group is made up 
of Scientific Staff, Program Managers and ESH&A Specialists.  
 
Executive Council – The Executive Council shall determine which objectives and targets to 
choose based on the EMS Steering Groups recommendations.  If funding is required to achieve 
those objectives and targets, the Executive Council will provide the necessary funding.  
 
Program Directors / Department Managers – Directors/managers shall act as mentors to 
instill waste minimization and energy efficiency into employees under their supervision. They 
shall identify and take measures to eliminate or minimize the environmental impacts of their 
work activities. 
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Environment, Safety, Health & Assurance – ESH&A personnel shall ensure the Laboratory is 
in compliance with the applicable rules, regulations and guidance.  ESH&A shall maintain EMS 
documentation and coordinate EMS Steering Group meetings. 
 
Environmental Management Steering Group – The group shall discuss and recommend 
environmental objectives and targets to the executive council annually. 
 
Ames Laboratory Employees – Laboratory employees are responsible for knowing the impacts 
of their activities on the environment and complying with the necessary training, policies, plans 
and procedures of the Ames Laboratory. 
 
6.1.4 PERORMANCE CHECKLIST 
 
The following checklist shall be utilized by supervisory personnel to assure compliance with this 
section of the Program Manual.  These criteria will also be used by Laboratory personnel, DOE 
auditors and independent reviewers to assess the Laboratory’s performance as mandated by the 
contractual relationship between DOE and ISU. 
 
Program Directors / Department Managers shall: 


 Assess potential impacts to the environment, cultural and historic sites when planning work. 
 Allow for sufficient funding for environmental budget concerns. 
 Notify ESH&A of new, or significantly modified, activities under supervision. 


 
Environment, Safety, Health & Assurance (ESH&A) shall: 


 Review work proposals for potential environmental impacts. 
 Keep EMS documents current. 
 Coordinate and chair the EMS Steering Group. 
 Keep environmental program plans, policies and procedures current. 
 Allow for sufficient funding for environmental budget concerns. 


 
Group Leaders / Office or Section Supervisors / Work Leaders shall: 


 Assess potential environmental impacts when planning work. 
 Allow for sufficient funding for environmental budget concerns. 
 Notify their management and/or ESH&A of new, or significantly modified, activities. 
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6.1.5 TRAINING 
 
Detailed programmatic information is provided via the following institutional training modules: 
 


GENERAL EMPLOYEE TRAINING (GET) FOR NEW EMPLOYEES   #AL-001 
Intended Audience: Mandatory for all personnel.  
Module Format: Classroom Instruction. Estimated completion 


time:  1.5 hours. 
Associated Retrain Period & Format: Retrain is required if an employee has been 


terminated from the Laboratory for more than 
a one-year period. All Ames Laboratory 
employees receive the Laboratory’s Annual 
Retrain Mailing, which covers, Fire Safety, 
Cyber Security, Physical Security, 
informational updates and policy reminders. 


 
HAZARDOUS WASTE GENERATOR’S TRAINING                                  #AL-073 
Intended Audience: Mandatory for personnel who work with 


hazardous chemicals. 
Module Format: Classroom Instruction with quiz. Estimated 


completion time:  1.0 hour. 
Associated Retrain Period & Format: Annual retrain letter.  
 
RADIOLOGICAL WORKER II (RADIOACTIVE MATERIALS)             #AL-077 
Intended Audience: Required for all workers whose job assignment 


involves entry into Radiological Buffer Areas, 
Radiation Areas, and Radioactive Materials 
Areas. 


Module Format: Self-study. Consists of video, study guide, 
challenge exam and practical factors 
evaluation. Estimated completion time: 1.5 
hours/exam and 1 hour/PFE. 


Associated Retrain Period & Format: Two-year retrain. Study guide and challenge 
exam. 


 
Group / activity-specific training shall be given to each employee prior to work that includes a 
discussion of chemical hazards, hazard mitigation, location of MSDSs and other safety 
information, emergency response measures and any other procedural information.  This training 
will be documented by the Group Leader / Department Manager and the records will be 
maintained for a period of five years. 
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6.2 NATIONAL ENVIRONMENTAL POLICY ACT  
 
Applicability Statement:  This section applies to 1) Environment, Safety, Health and Assurance 


(ESH&A), 2) Public Affairs and Information Office, 3) Laboratory, 
Division and Program Directors, and 4) Group Leaders and 
Department Managers. 


 
6.2.1 REFERENCES 
 
10 CFR 1021 National Environmental Policy Act Implementation Procedures 
DOE NEPA Compliance Guide Volumes I, II, August 1998 
Plan 10200.025 Ames Laboratory National Environmental Policy Act Plan  
 
 
6.2.2  BACKGROUND 
 
The National Environmental Policy Act (NEPA) applies to federal facilities and federally funded 
activities.  Ames Laboratory activities are not allowed to pollute the natural environment, nor to 
destroy or damage cultural or historical resources.  Other negative impacts to the environment or 
public areas must be eliminated or minimized. 
 
6.2.3  PROGRAM INFORMATION 
 
Ames Laboratory ESH&A maintains the NEPA Policy and review and documentation 
procedures.  ESH&A also maintains DOE’s Compliance Guide and the Laboratory’s NEPA 
Plan.  These documents were originally written to comply with the DOE Orders. The Ames 
Laboratory Public Affairs and Information Office is the official contact point for cultural 
resources and historic preservation.   
 
Laboratory Director / Deputy Director / Division Directors – The Directors shall ensure that 
sufficient human and financial resources are provided to achieve and maintain compliance with 
NEPA. 
 
Program Directors / Department Managers – Directors/managers shall ensure sufficient 
program/department funds are directed toward compliance with NEPA activities.  These leaders 
shall consult with ESH&A about work activities that may have potential impacts on the 
environment and cultural or historic resources.  They shall take measures to eliminate or 
minimize the environmental impacts of their work activities. 
 
Environment, Safety, Health & Assurance – ESH&A personnel shall ensure the Laboratory is 
in compliance with the applicable rules, regulations and guidance.  ESH&A shall maintain 
NEPA and environmental monitoring documentation to reflect current conditions.  ESH&A shall 
review all new and significantly modified work activities for NEPA implications, and assist in 
obtaining the proper determinations. 
 
Public Affairs and Information Office – Public Affairs will serve as the point of contact for 
identifying cultural and historical resources.  Public Affairs will communicate any necessary 
information for compliance with the NEPA determination process to ESH&A. 
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6.2.4 PERFORMANCE CHECKLIST 
 
The following checklist shall be utilized by supervisory personnel to assure compliance with this 
section of the Program Manual.  These criteria will also be used by Laboratory personnel, DOE 
auditors and independent reviewers to assess the Laboratory’s performance as mandated by the 
contractual relationship between DOE and ISU. 
 
Program Directors / Department Managers shall: 


 Assess potential impacts to the environment, cultural and historic sites when planning work. 
 Allow for sufficient funding for environmental budget concerns. 
 Notify ESH&A of new, or significantly modified, activities under supervision. 
 Provide supplementary information needed to obtain a NEPA determination, if requested by 


ESH&A. 
 
Environment, Safety, Health & Assurance (ESH&A) shall: 


 Review work proposals for potential environmental impacts. 
 Keep NEPA Policy and procedures current. 
 Acquire necessary data and documentation as needed to supplement NEPA Policies and 


determinations.  
 Keep environmental program plans, policies and procedures current. 
 Allow for sufficient funding for environmental budget concerns. 


 
Group Leaders / Office or Section Supervisors / Work Leaders shall: 


 Assess potential environmental impacts when planning work. 
 Allow for sufficient funding for environmental budget concerns. 
 Notify their management and/or ESH&A of new, or significantly modified, activities. 
 Provide supplementary information to management or to ESH&A to obtain a NEPA 


determination, if needed. 


ESH&A Program Manual 10200.002  Section 6:  Page 5 
 







Section 6 Environmental Protection Program Revision 1: February 13, 2006  
 
 


 


 
6.3 PROTECTION OF GROUNDWATER AND SURFACE WATER QUALITY AND 


COMPLIANCE WITH SPILL REPORTING 
 
Applicability Statement:  This section applies to 1) groups and departments that generate 


chemical or radiological wastes in rooms that have sink, floor, or in-
hood drains, 2) groups and departments using chemicals and 
radionuclides outdoors, 3) Facilities Services  4) Engineering 
Services, 5) ESH&A, and 6) contracted site workers. 


 
6.3.1 REFERENCES 
 
City of Ames / Iowa State University Pretreatment Agreements #3593-3 and #4093-3 
567 IAC 60 Wastewater Treatment and Disposal 
567 IAC 61 Water Quality Standards 
567 IAC 131 Reporting of Hazardous Conditions 
567 IAC 133 Determining Cleanup Actions and Responsible Parties 
567 IAC 39 Requirements for Properly Plugging Abandoned Wells 
641 IAC 38 Public Health General Provisions for Radiation Machines and Radioactive Materials 
40 CFR 112 Oil Pollution Prevention, Spill Prevention, Controls and Countermeasures 
40 CFR 131 Water Quality Standards 
40 CFR 300 National Oil and Hazardous Substances Pollution Contingency Plan 
40 CFR 302 Designation, Reportable Quantities and Notification  
Executive Order 12580, Sections 8 and 11, Superfund Implementation 
Manual 10200.003 Ames Laboratory Waste Management Program Manual  
Manual 10202.001 Ames Laboratory Radiation Safety Manual  
 
6.3.2 BACKGROUND 
 
The State of Iowa is the issuing authority for the City of Ames’ National Pollutant Discharge 
Elimination System (NPDES) permit.  The City of Ames has pretreatment agreements with ISU.  
ISU has a state issued stormwater permit.  Since Ames Lab facilities are on ISU property and use 
ISU utility systems, Ames Lab wastewater and storm water are components of ISU. 
 
6.3.3 PROGRAM INFORMATION 
 
The rules and regulations for water quality and spills are based on the Clean Water Act and 
Amendments (CWA), the Comprehensive Environmental Response, Compensation and Liability 
Act (CERCLA), and the Resource Conservation and Recovery Act (RCRA).  The State of Iowa 
does not have delegated RCRA or CERCLA authority. 
 
Program Directors / Department Managers – Directors/managers shall ensure sufficient 
program/department funds are directed toward compliance with clean water and spill regulations. 
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Environment, Safety, Health & Assurance – ESH&A personnel shall ensure the Laboratory is 
in compliance with the applicable rules, regulations and guidance.  ESH&A will monitor as 
required by regulations.  ESH&A shall review all new, and significantly modified work activities 
for clean water implications.  ESH&A shall report spills to the environment to Iowa DNR, EPA 
Region VII and the U.S. Coast Guard as necessary.  ESH&A will manage site restoration 
activities. 
 
Group Leaders / Office or Section Supervisors / Work Leaders – These leaders shall consult 
with ESH&A about work activities that may have potential impacts on the storm and sanitary 
sewers.  They shall take measures to eliminate or minimize the environmental impacts of their 
work activities.  All employees shall follow the procedures and guidance in the Ames Laboratory 
Waste Management Program Manual.  Personnel shall immediately report spills to ESH&A. 
 
6.3.4 TRAINING 
 
Detailed programmatic information is provided via the following institutional training modules: 
 


GENERAL EMPLOYEE TRAINING (GET) FOR NEW EMPLOYEES   #AL-001 
Intended Audience: Mandatory for all personnel.  
Module Format: Classroom Instruction. Estimated completion 


time:  2.0 hours. 
Associated Retrain Period & Format: Retrain is required if an employee has been 


terminated from the Laboratory for more than 
a one-year period. All Ames Laboratory 
employees receive the Laboratory’s Annual 
Retrain Mailing, which covers, Fire Safety, 
Cyber Security, Physical Security, 
informational updates and policy reminders. 


 
HAZARDOUS WASTE GENERATOR’S TRAINING                                  #AL-073 
Intended Audience: Mandatory for personnel who work with 


hazardous chemicals. 
Module Format: Classroom Instruction with quiz. Estimated 


completion time:  1.0 hour. 
Associated Retrain Period & Format: Annual retrain letter.  
 
RADIOLOGICAL WORKER II (RADIOACTIVE MATERIALS)             #AL-077 
Intended Audience: Required for all workers whose job assignment 


involves entry into Radiological Buffer Areas, 
Radiation Areas, and Radioactive Materials 
Areas. 


Module Format: Self-study. Consists of video, study guide, 
challenge exam and practical factors 
evaluation. Estimated completion time: 1.5 
hours/exam and 1 hour/PFE. 


Associated Retrain Period & Format: Two-year retrain. Study guide and challenge 
exam. 
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Group / activity-specific training shall be given to each employee prior to work that includes a 
discussion of chemical hazards, hazard mitigation, location of MSDSs and other safety 
information, emergency response measures and any other procedural information.  This training 
will be documented by the Group Leader / Department Manager and the records will be 
maintained for a period of five years. 
 
6.3.5 PERFORMANCE CHECKLIST 
 
The following checklist shall be utilized by supervisory personnel to assure compliance with this 
section of the Program Manual.  These criteria will also be used by Laboratory personnel, DOE 
auditors and independent reviewers to assess the Laboratory’s performance as mandated by the 
contractual relationship between DOE and ISU. 
 
Program Directors / Department Managers shall: 


 Consider potential impacts to water quality when planning work. 
 Notify ESH&A of new, or significantly modified, activities. 
 Allow for sufficient funding for environmental budget concerns. 
 Ensure all employees generating hazardous waste have completed “Hazardous Waste 


Generator’s Training”, (AL-073). 
 Ensure all employees generating radioactive waste have completed “Radiological Worker 


Training”, (AL-077). 
 
Environment, Safety, Health & Assurance (ESH&A) shall: 


 Review work proposals for potential water quality impacts. 
 Allow for sufficient funding for environmental budget concerns. 
 Provide opportunity for all employees generating wastes to complete “Hazardous Waste 


Generator’s Training”, (AL-073) and “Radiological Worker Training”, (AL-077). 
 Maintain compliance with all applicable Local, State, and Federal regulations  


 
Group Leaders / Office or Section Supervisors / Work Leaders shall: 


 Consider potential water quality impacts when planning work. 
 Complete “Hazardous Waste Generator’s Training”, (AL-073), if working with chemicals, 


radiological or other hazardous materials. 
 Complete “Radiological Worker Training”, (AL-077), if working with radioactive materials. 
 Follow the procedures in the Ames Laboratory Waste Management Manual, and when 


necessary, the Ames Laboratory Radiation Safety Manual if working with chemicals, 
radiological or other hazardous materials. 


 Notify ESH&A of new or significantly modified activities.  
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6.4 PROTECTION OF AIR QUALITY AND OZONE DEPLETING SUBSTANCES 
 
Applicability Statement:  This section applies to 1) research groups using chemicals or 


radioactive materials inside fume hoods, gloveboxes or other 
containments with exhaust systems, 2) Facilities Services, 3) 
Engineering Services, 5) Public Affairs and Information, and 4) 
ESH&A. 


 
6.4.1 REFERENCES 
 
567 IAC 22 Air Quality: Controlling Pollution  
567 IAC 131 Reporting of Hazardous Conditions 
40 CFR 61 NESHAP for Radionuclides Other Than Radon 
40 CFR 63 NESHAP for Source Categories 
40 CFR 82 Protection of Stratospheric Ozone 
Executive Order 13148 Greening the Government Through Leadership in Environmental 
Management 
Manual 10200.003 Ames Laboratory Waste Management Program Manual 
Manual 10202.001 Ames Laboratory Radiation Safety Manual 
 
6.4.2 BACKGROUND 
 
The State of Iowa is the issuing authority for air emission permits.  The State exempts fume 
hoods and some minor research laboratory emission sources from permit requirements.  EPA 
Region VII retains authority over ozone depleting substances.  The DOE is very concerned with 
National Emission Standards for Hazardous Air Pollutants (NESHAP) for radionuclides and with 
protecting the stratospheric ozone. 
 
6.4.3 PROGRAM INFORMATION 
 
Most implementation and enforcement has been delegated to the states.  State rules must be at 
least as strict as the federal rules.  ESH&A compiles an annual report on this topic for DOE 
Ames Site Office.  EPA Region VII retains authority over ozone depleting substances under 40 
CFR 82.   
 
Program Directors / Department Managers – Directors/Managers shall ensure sufficient 
program/department funds are directed toward compliance with air quality regulations. They 
shall ensure that equipment emissions are within the conditions of the state permits issued for the 
equipment. 
 
Environment, Safety, Health & Assurance – ESH&A personnel shall ensure the Laboratory is 
in compliance with the applicable rules, regulations and guidance.  ESH&A shall calculate the 
Laboratory’s total annual radionuclide emissions, as prescribed by regulations and will monitor 
air emissions sources as prescribed by regulations.  ESH&A shall review all new and 
significantly modified work activities for air quality implications. 
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Group Leaders / Office or Section Supervisors / Work Leaders – These leaders shall consult 
with ESH&A about work activities that may have radioactive or hazardous chemical air 
emissions.  They shall take measures to eliminate or minimize the environmental impacts of their 
work activities.  All employees shall follow the procedures and guidance in the Ames Laboratory 
Waste Management Program Manual and the Ames Laboratory Radiation Safety Manual.  They 
shall ensure that equipment emissions are within the conditions of the state permits issued for 
their equipment.  They shall ensure only trained, qualified workers handle ozone depleting 
substances.  All employees whose work has a potential for air emissions shall follow the 
procedures and guidance appropriate to their specific work. 
 
6.4.4 TRAINING 
 
Detailed programmatic information is provided via the following institutional training modules: 
 


GENERAL EMPLOYEE TRAINING (GET) FOR NEW EMPLOYEES   #AL-001 
Intended Audience: Mandatory for all personnel.  
Module Format: Classroom Instruction. Estimated completion 


time:  1.5 hours. 
Associated Retrain Period & Format: Retrain is required if an employee has been 


terminated from the Laboratory for more than 
a one-year period. All Ames Laboratory 
employees receive the Laboratory’s Annual 
Retrain Mailing, which covers, Fire Safety, 
Cyber Security, Physical Security, 
informational updates and policy reminders. 


 
HAZARDOUS WASTE GENERATOR’S TRAINING                                  #AL-073 
Intended Audience: Mandatory for personnel who work with 


hazardous chemicals. 
Module Format: Classroom Instruction with quiz. Estimated 


completion time:  1.0 hour. 
Associated Retrain Period & Format:  Annual retrain letter. 


  
RADIOLOGICAL WORKER II (RADIOACTIVE MATERIALS)             #AL-077 
Intended Audience: Required for all workers whose job assignment 


involves entry into Radiological Buffer Areas, 
Radiation Areas, and Radioactive Materials 
Areas. 


Module Format: Self-study. Consists of video, study guide, 
challenge exam and practical factors 
evaluation. Estimated completion time: 1.5 
hours/exam and 1 hour/PFE. 


Associated Retrain Period & Format: Two-year retrain. Study guide and challenge 
exam. 


 
Group / activity-specific training shall be given to each employee prior to work that includes a 
discussion of radioactive and chemical hazards, hazard mitigation, location of MSDSs and other 
safety information, emergency response measures and any other procedural information.  This 
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training shall be documented by the Group Leader / Department Manager and the records 
maintained for a period of five years. 
 
6.4.5 PERFORMANCE CHECKLIST 
 
The following checklist shall be utilized by supervisory personnel to assure compliance with this 
section of the Program Manual.  These criteria will also be used by Laboratory personnel, DOE 
auditors and independent reviewers to assess the Laboratory’s performance as mandated by the 
contractual relationship between DOE and ISU. 
 
Program Directors / Department Managers shall: 


 Considered potential air quality impacts when planning work. 
 Notify ESH&A of new or significantly modified activities. 
 Ensure all employees working with ODS are properly trained and certified. 
 Ensure all employees operating state permitted equipment shall abide by the conditions of the 


permit(s). 
 Plan for sufficient funding for environmental budget concerns. 
 Follow the procedures in the Ames Laboratory Waste Management Manual, and when 


necessary, the Ames Laboratory Radiation Safety Manual, if working with chemicals, 
radiological or other hazardous materials. 


 Plan for sufficient funding for air quality budget concerns. 
 
Environment, Safety, Health & Assurance (ESH&A) shall: 


 Review work proposals for potential environmental impacts. 
 Consider potential air quality impacts of planned work. 
 Follow the procedures in the Ames Laboratory Waste Management Manual 
 Follow the procedures in the Ames Laboratory Radiation Safety Manual when working with 


radioactive materials. 
 Plan for sufficient funding for environmental budget concerns. 
 Generate the annual radiological NESHAP report. 
 Keep air quality program plan, policy and procedures current. 
 Provide opportunity for all employees generating wastes to complete “Hazardous Waste 


Generator Training”, (AL-073), and “Radiological Worker Training”, (AL-077), if necessary. 
 
Group Leaders / Office or Section Supervisors / Work Leaders shall: 


 Consider potential air quality impacts when planning work. 
 Notify ESH&A for new or significantly modified activities. 
 Plan for sufficient funding for environmental budget concerns. 
 Follow the procedures in the Ames Laboratory Waste Management Manual, and when 


necessary, the Ames Laboratory Radiation Safety Manual, if working with chemicals, 
radiological or other hazardous materials. 


 Ensure all employees working with ODS are properly trained and certified. 
 Ensure all employees operating state permitted equipment shall abide by the conditions of the 


permit(s). 
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6.5 WASTE MANAGEMENT 
 
Applicability Statement:  This section applies to 1) research groups and work sections that 


generate hazardous waste as defined by the  
Resource Conservation and Recovery Act (RCRA) and its 
amendments, 2) those that generate used oil, 3) those that generate 
PCB or asbestos waste, and 4) research groups that generate 
radioactive waste. 


 
6.5.1 REFERENCES 
 
FFCA Consent Order and Consent Agreement with EPA, executed February 27, 1996 
567 IAC 140 and 141 Hazardous Waste Rules 
40 CFR 260-263, 264 Subpart S, 265 and 268 Hazardous Waste Implementing Rules 
40 CFR 279 Standards for the Management of Used Oil 
40 CFR 61 Subpart M National Emission Standards for Asbestos 
40 CFR 763 Asbestos 
40 CFR 761 Polychlorinated Biphenyls Manufacturing, Processing, Distribution in Commerce, and Use 
Prohibitions 
40 CFR Resource Conservation and Recovery Act (RCRA) 
10 CFR 835 Occupational Radiation Protection 
Executive Order 13101 Waste Prevention, Recycling and Federal Acquisition 
Executive Order 13148 Greening the Government Through Leadership in Environmental Management 
Manual 10200.003 Ames Laboratory Waste Management Program Manual 
Manual 10202.001 Ames Laboratory Radiation Safety Manual 
Plan 10200.023 Waste Minimization/Pollution Prevention Plan 
Procedure 10200.054 Hazard Identification for Excess Property and Materials 
Procedure 10200.071 Radioactive Waste Packaging & Shipping Procedure 
 
6.5.2 BACKGROUND 
 
Waste Management may include any or all of the following general activities, regardless of 
waste type: 


• Wastes collection, storage and disposal 
• Pollution prevention, waste minimization 
• Affirmative procurement and recycling 
• Compliance with U.S. EPA and State of Iowa waste regulations 
• Superfund Amendments and Reauthorization Act (SARA), Title III chemical 


inventory reporting 
• Building renovation activities 
 


Specific hazardous waste regulations began appearing in the 1960’s.  These regulations have 
increased in number and specificity many times.  Various regulations are enforceable at the 
federal, state and local levels. The State of Iowa does not have delegated RCRA authority, but it 
does have some hazardous waste rules.  The Federal Facilities Compliance Act (FFCA) amended 
part of RCRA and resulted in consent orders and agreements between EPA and federal facilities.   
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6.5.3 PROGRAM INFORMATION 
 
The major applicable law is the Resource Conservation and Recovery Act (RCRA).  Federal 
RCRA regulations are in 40 CFR.  
 
Program Directors / Department Managers – Directors/managers shall ensure sufficient 
program/department funds are directed toward compliance with hazardous waste regulations. 
 
Environment, Safety, Health & Assurance – ESH&A personnel shall ensure the Laboratory is 
in compliance with the applicable rules, regulations and guidance.  ESH&A will keep waste 
management plans, policies and procedures current.  ESH&A shall collect wastes from satellite 
accumulation areas.  Waste disposal will be accomplished by qualified contractors.  ESH&A 
shall review all new, and significantly modified work activities for waste streams.  ESH&A shall 
report spills to the environment to Iowa DNR, EPA Region VII and the U.S. Coast Guard as 
necessary  
 
Group Leaders / Office or Section Supervisors / Work Leaders – These leaders shall consult 
with ESH&A about work activity waste streams.  They shall take measures to eliminate or 
minimize the environmental impacts of their work activities.  All employees shall follow the 
procedures and guidance in the Ames Laboratory Waste Management Program Manual.  If 
working with radioactive materials, employees shall follow the guidance in the Ames Laboratory 
Radiation Safety Manual.  Research personnel shall report spills to ESH&A. 
 
6.5.4 TRAINING 
 
Detailed programmatic information is provided via the following institutional training modules: 
 


GENERAL EMPLOYEE TRAINING (GET) FOR NEW EMPLOYEES   #AL-001 
Intended Audience: Mandatory for all personnel.  
Module Format: Classroom Instruction. Estimated completion 


time:  1.5 hours. 
Associated Retrain Period & Format: Retrain is required if an employee has been 


terminated from the Laboratory for more than 
a one-year period. All Ames Laboratory 
employees receive the Laboratory’s Annual 
Retrain Mailing, which covers, Fire Safety, 
Cyber Security, Physical Security, 
informational updates and policy reminders. 


 
HAZARDOUS WASTE GENERATOR’S TRAINING                                  #AL-073 
Intended Audience: Mandatory for personnel who work with 


hazardous chemicals. 
Module Format: Classroom Instruction with quiz. Estimated 


completion time:  1.0 hour. 
Associated Retrain Period & Format: Annual retrain letter. 
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RADIOLOGICAL WORKER II (RADIOACTIVE MATERIALS)             #AL-077 
Intended Audience: Required for all workers whose job assignment 


involves entry into Radiological Buffer Areas, 
Radiation Areas, and Radioactive Materials 
Areas. 


Module Format: Self-study. Consists of video, study guide, 
challenge exam and practical factors 
evaluation. Estimated completion time: 1.5 
hours/exam and 1 hour/PFE. 


Associated Retrain Period & Format: Two-year retrain. Study guide and challenge 
exam. 


 
Group / activity-specific training shall be given to each employee prior to work that includes a 
discussion of chemical hazards, hazard mitigation, location of MSDSs and other safety 
information, emergency response measures and any other procedural information.  This training 
shall be documented by the Group Leader / Department Manager and the records maintained for 
a period of five years. 
 
6.5.5 PERFORMANCE CHECKLIST 
 
The following checklist shall be utilized by supervisory personnel to assure compliance with this 
section of the Program Manual.  These criteria will also be used by Laboratory personnel, DOE 
auditors and independent reviewers to assess the Laboratory and the ESH&A group performance 
as mandated by the contractual relationship between DOE and ISU. 
 
Program Directors / Department Managers shall: 


 Consider waste streams when planning work. 
 Consider potentially radioactive wastes when planning work. 
 Notify ESH&A of new, or significantly modified, activities, including renovations. 
 Allow for sufficient funding for waste management concerns in budgets. 
 Ensure all employees generating wastes have completed “Hazardous Waste Generator 


Training”, (AL-073). 
 Follow the Ames Laboratory procedure for “Hazard Identification for Excess Property and 


Materials. 
 
Environment, Safety, Health & Assurance (ESH&A) shall: 


 Review work proposals for new and/or different waste streams. 
 Review work proposals for radioactive waste implications. 
 Plan sufficient funding for waste management budget. 
 Provide opportunity for all employees generating wastes to complete “Hazardous Waste 


Generator Training”, (AL-073), and “Radiological Worker II – Radioactive Materials 
Training”, (AL-077), if necessary. 


 Keep waste management plans, policies and procedures current. 
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Group Leaders / Section Supervisors / Work Leaders shall: 
 Consider waste streams when planning work. 
 Consider potentially radioactive wastes when planning work. 
 Complete “Hazardous Waste Generator Training”, (AL-073), if working with chemicals, 


radiological or other hazardous materials. 
 Complete “Radiological Worker II – Radioactive Materials Training”, (AL-077), if working 


with radioactive materials. 
 Follow the procedures in the Ames Laboratory Waste Management Manual, and when 


necessary, the Ames Laboratory Radiation Safety Manual if working with chemicals, 
radiological or other hazardous materials. 


 Notify ESH&A of their new, or significantly modified, waste streams.  
 Ensure all employees generating wastes have completed “Hazardous Waste Generator 


Training”, (AL-073). 
 Follow the Ames Laboratory procedure for “Hazard Identification for Excess Property and 


Materials. 
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6.6  ENVIRONMENTAL MONITORING, SAMPLING AND SURVEILLANCE  
 
Applicability Statement:  This section applies to 1) contracted site workers; 2) Facilities 


Services Group, 3) ESH&A, 4) Groups with research activities 
conducted outdoors, and 5) groups generating large volume waste 
streams. 


 
6.6.1 REFERENCES 


 
10 CFR 1021 National Environmental Policy Act Implementation Procedures 
40 CFR 61 NESHAP 
567 IAC 131 Reporting Hazardous Conditions 
567 IAC 133 Determining Cleanup Actions and Responsible Parties 
641 IAC 38 Public Health 
Executive Order 12580, Sections 8 and 11 Superfund Implementation 
Plan10202.004 Radiological Protection Program Plan 
 
6.6.2 BACKGROUND 
 
Certain activities may warrant the Laboratory to monitor, sample, or survey activities related to 
environmental compliance. 
 
6.6.3 PROGRAM INFORMATION 
 
The National Environmental Policy Act for the Department of Energy is 10 CFR 1021.  NEPA is 
an enforceable federal regulation that requires federally controlled or funded facilities to evaluate 
the potential environmental impacts of their proposed activities.  This may include sampling and 
analysis. The federal Clean Air Act (CAA) was passed in 1963, and the federal Clean Water Act 
(CWA) was passed in 1972.  Most implementation and enforcement has been delegated to the 
states.  State rules must be at least as strict as the federal.  The State of Iowa does not have 
delegated RCRA or CERCLA authority. The Laboratory must comply with the federal RCRA, 
CERCLA, CAA, and CWA. 
 
Program Directors / Department Managers – Directors/managers shall ensure sufficient 
program/department funds are directed toward compliance with environmental monitoring and 
surveillance requirements.  They shall ensure that work complies with the conditions of state 
permits, federal and state regulations and Laboratory guidance documents. 
 
Environment, Safety, Health & Assurance – ESH&A personnel shall ensure the Laboratory is 
in compliance with the applicable federal, state and Laboratory rules, regulations and guidance.  
They shall review the compliance status of state issued permits.  ESH&A shall review all new 
and significantly modified work activities for environmental sampling and monitoring 
implications.  ESH&A personnel will participate, assist or advise in collecting samples for 
analysis and monitor emission sources.  ESH&A will maintain the NEPA Policy, and NEPA 
review and documentation procedures.  ESH&A will follow all applicable Local, State, and 
Federal protocol for sampling and monitoring activities. 
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Group Leaders / Section Supervisors / Work Leaders – These leaders shall consult with 
ESH&A about work activities that may have potential to require environmental monitoring or 
surveillance.  They shall take measures to eliminate or minimize the environmental impacts of 
their work activities.  They shall ensure that work complies with the conditions of state permits, 
federal and state regulations, and Laboratory guidance documents.  All employees whose work 
has a potential for requiring environmental monitoring or surveillance shall follow the 
procedures and guidance appropriate to their specific work. 
 
6.6.4 PERFORMANCE CHECKLIST 
 
The following checklist shall be utilized by supervisory personnel to assure compliance with this 
section of the Program Manual.  These criteria will also be used by Laboratory personnel, DOE 
auditors and independent reviewers to assess the Laboratory’s performance as mandated by the 
contractual relationship between DOE and ISU. 
 
Program Directors / Department Managers shall: 


 Consider potential environmental impacts and potential monitoring requirements when 
planning work. 


 Plan for sufficient funding for environmental concerns in budgets. 
 Ensure employees follow the procedures in the appropriate Ames Laboratory guidance 


documents when working with chemicals or other hazardous materials. 
 Notify ESH&A of new or significantly modified activities. 


 
Environmental, Safety, Health & Assurance (ESH&A) shall: 


 Review planned work activities for monitoring implications. 
 Supply information necessary to plan environmental monitoring or surveillance of work and 


other known Laboratory work. 
 Ensure sufficient monitoring and surveillance is conducted to comply with regulations. 


 
Group Leaders / Section Supervisors / Work Leaders shall: 


 Consider potential environmental impacts and potential monitoring requirements when 
planning work. 


 Plan for sufficient funding for environmental concerns in budgets. 
 Follow the procedures in the appropriate Ames Laboratory guidance documents when 


working with chemicals or other hazardous materials. 
 Ensure all employees operating state permitted equipment abide by the conditions of the 


permit(s). 
 Notify ESH&A of new or significantly modified activities. 
 Ensure that permitted equipment is operated within its permit conditions. 
 Ensure employees follow the procedures in the appropriate Ames Laboratory guidance 


documents when working with chemicals or other hazardous materials. 
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Comments and questions regarding this section may be directed to the person listed below: 
 


Michael McGuigan, ESH&A  
G40 TASF 
294-2153 


 
NOTE:  This Section’s Sign-Off Record is maintained in the ESH&A Office, G40 TASF. 
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7.0 RADIOLOGICAL PROTECTION PROGRAM 
 
This section deals only with IONIZING radiation.  Non-ionizing radiation is managed by the 
Industrial Hygiene Program and information concerning non-ionizing radiation is found in 
section 4 of this manual. 
 
7.1 RADIOACTIVE MATERIALS 
 
Applicability Statement: This section applies to groups/departments that use, handle or store 


radioactive materials in a laboratory environment.  This section also 
applies to employees who transfer, ship or receive radioactive 
materials. 


 
7.1.1 REFERENCES 
 
DOELAP DOE Laboratory Accreditation Program 
DOE Order 5400.5 Chg. 2 Radiation Protection of the Public and the Environment 
DOE Order 231.1A Chg. 1 Environmental, Safety and Health Reporting 
DOE Order 474.1A Control and Accountability of Nuclear Materials  
DOE Order 435.1  Chg.1 Radioactive Waste Management 
DOE Order 5660.1B Management of Nuclear Materials 
Title 10, Code of Federal Regulations, Part 835, Occupational Radiation Protection,  
Form 10200.004 Readiness Review Activity Approval Form 
Plan 10202.004 Radiation Protection Program (RPP) 
Manual 10202.001 Radiation Safety Manual 
Manual 10200.003 Waste Management Program Manual 
Manual 58304.001 Transportation Safety Manual 
Form 10202.016 Radiological Work Permit Guidance and Checklist Form 
 
7.1.2 REGULATIONS 
 
The Federal Regulation governing the use of radioactive materials at Ames Laboratory is 10 
CFR 835.  To implement this regulation, the Ames Laboratory Radiological Protection Program 
(RPP) has been written to state how each of the safety requirements will be accomplished at the 
Laboratory.  The Radiation Safety Manual presents the information and procedures that must be 
understood and practiced in order to ensure that all uses of ionizing radiation at Ames Laboratory 
are in compliance with existing regulatory requirements.  Any resultant radiation exposures must 
be maintained As Low As Reasonable Achievable (ALARA). 
 
 
7.1.3 BACKGROUND 
 
Use, handling, storage, receipt, shipping, transferring, and disposal of radioactive materials are 
important aspects to many of the Laboratory’s research programs.  The hazards associated with 
radioactive materials can be significant and demand an effective management program.  This 
section describes the health physics protection mechanisms designed to ensure worker and 
environmental protection from radioactive materials. 
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7.1.4 PROGRAM INFORMATION 
 
General 
 
The activities of radioactive material commonly used in research at the Laboratory today are 
typically quite small (microcurie or millicurie amounts) and the doses recorded on personnel 
dosimetry records are far less than 100 millirem in a year.  However, radiological conditions are 
continually monitored by the Health Physics Group in order to promptly detect, and correct, if 
necessary, potentially unsafe conditions.  New projects or modifications to existing projects 
involving the use of sources of radioactive materials must be approved through the Readiness  
Review approval process before beginning operations.  Special projects, such as mitigation of 
contaminated equipment or areas, are performed under guidance of a Radiological Work Permit 
issued by ESH&A. 
 
Ames Laboratory follows the requirements listed in the Radiation Protection Program (RPP).  
The RPP, Radiation Safety Manual, along with the information contained in this section of the 
Ames Laboratory ESH&A Program Manual and Institutional Training modules constitute the 
Laboratory’s written program. 
 
It is the policy of Ames Laboratory to both allow and facilitate the use of radioactive materials 
and radiation-producing devices for purposes of research and teaching.  At the same time, Ames 
Laboratory is committed to ensuring that all uses of these materials and devices are in 
compliance with regulatory requirements and that resultant radiation exposures are kept As Low 
As Reasonably Achievable (ALARA).  Toward this end, the Ames Laboratory has established 
specific administrative entities with responsibilities for controlling the use of radioactive 
materials and radiation-producing devices at Ames Laboratory. 
 
ALARA Committee  
 
In accordance with the specific requirements of Ames Laboratory’s RPP, an ALARA Committee 
has been established.  The Committee consists of members of Ames Laboratory’s staff and 
faculty appointed by the Director for terms of three years.  The principal function of the 
Committee is to oversee the implementation of Laboratory policies and procedures for the safe 
use of radioactive materials and radiation-producing devices.  In addition, the ALARA 
Committee reviews all requests for use of radioactive materials and radiation-producing devices, 
reviews records of personnel dosimetry, and decides whether or not authorization for use is to be 
granted.  The ALARA Committee must specifically authorize each activity, which involves the 
use of radioactive material.  See Section 4.0 of the Radiation Safety Manual for detailed 
explanation of these requirements. 
 
NOTE:  Use Authorizations that have been approved by the ALARA Committee are 


required to be submitted to the ESH&A Office for Activity Readiness 
Reviews. 
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Radiation Safety Officer (RSO)   
 
The Radiation Safety Officer is the individual who has the responsibility for the day-to-day 
administration and operation of Ames Laboratory’s Radiological Protection Program.  This 
individual is also a permanent member of the ALARA Committee.  At Ames Laboratory, the 
RSO is assisted by Radiological Control Technicians (RCTs) to ensure the safe use of 
radioactive materials and radiation-producing devices. 
 
Environment, Safety, Health and Assurance Office (ESH&A)  
 
At Ames Laboratory, the health physics program is administered through the Health Physics 
Group (HPG) of the ESH&A Office.  The ESH&A has the responsibility for managing all Ames 
Laboratory health and safety programs including radiation, chemical, industrial hygiene and 
biological safety.  The radiation safety program includes accountability of radioactive materials 
and radiation producing devices, personnel training, laboratory surveys and inspections, waste 
handling, and personnel dosimetry.  
 
Detailed programmatic information is provided via the training modules listed in Section 7.1.4. 
 
General Laboratory Rules for Radiation Safety 
 
In general, both internal and external exposures to ionizing radiation can be maintained ALARA 
through the adherence by radioactive material users to a number of standard procedures, 
practices, and rules.  Each person using radioactive materials in an activity shall observe the 
following: 
 


1. Smoking, eating or drinking shall not be permitted in radionuclide laboratories.  
2. Food, beverages and their containers shall not be permitted in the laboratory.  
3. Pipetting by mouth shall not be permitted in radionuclide laboratories.  
4 Microwave ovens in radionuclide laboratories shall not be used for heating food 


or beverages for personal use. 
5. Individuals who have not been approved for radionuclide use shall not work with 


or handle radioactive materials.  
6. Radionuclide work areas shall be clearly designated and should, to the extent 


possible, be isolated from the rest of the laboratory.  The work area shall be 
within a hood if the radioactive material to be used is in a volatile form.  


7. All work surfaces shall be covered with absorbent paper that should be changed 
regularly to prevent the build-up of contamination.  


8. Work involving relatively large volumes or activities of liquid radioactive 
material should be performed in a spill tray lined with absorbent paper.  


9. Procedures involving radioactive materials should be well planned and, whenever 
possible, practiced in advance using non-radioactive materials.  


10. Protective clothing appropriate for the work conditions shall be worn when 
working with radioactive materials.  This includes laboratory coats, gloves, and 
safety glasses.  Appropriate footwear must always be worn (sandals cannot be 
worn when working with radioactive materials).  


11. When assigned a dosimeter it shall be worn when working with radionuclides.  
12. All containers of radioactive materials and items, suspected or known to be 


contaminated, shall be properly labeled (i.e. with tape or tag bearing the radiation 
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warning trefoil logo and the words "Caution, Radioactive Material or Danger, 
Radioactive Material").  


13. All contaminated waste items shall be placed in a container specifically 
designated for radioactive waste.  Sharp items such as needles or razor blades 
shall be placed in a cardboard box, glass bottle or "sharps" container.  


14. A radiation survey shall be performed by the radionuclide worker at the end of 
each procedure involving radioactive materials (the survey may be conducted 
using a portable survey instrument, wipes, or both depending on the radionuclides 
used).  All items found to be contaminated shall be placed either in the radioactive 
waste container or an appropriately designated area.  Any surfaces found to be 
contaminated shall be labeled and decontaminated as soon as possible.  The 
survey should always include a check of personnel for possible contamination.  
The ESH&A Office must be notified immediately if extensive contamination is 
found within the laboratory or if any personnel are found to be contaminated.  


15. Record of the types and quantities of radionuclides possessed by each activity 
supervisor at a given time shall be maintained.  


16. Radioactive materials shall be protected from unauthorized removal or access at 
all times. 
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Module Description and Target Audience:  Target Audience:   
 
7.1.5 TRAINING 
 


GENERAL EMPLOYEE RADIOLOGICAL TRAINING (GERT)             #AL-074 
Module Description:  
 
 
 Target Audience: 


●Provides methods for maintaining exposures 
to radiation and radioactive materials As Low 
as Reasonably Achievable (ALARA).   
●Plant Protection, Custodial and other 
personnel who have not completed 
Radiological Worker II but who may enter a 
Controlled Area and encounter radiological 
barriers, postings, or radioactive materials. 


Module Format: Classroom instruction with quiz. Estimated 
completion time: 1.0 hour. 


Associated Retrain Period & Format: Two-year retrain. Retrain module consists of 
attending a classroom session or a CBT 
session. 


 
 
RADIOLOGICAL WORKER II (RADIOACTIVE MATERIALS)             #AL-077 
Module Description: 
 
Target Audience:  


●Covers radioactive materials fundamentals, 
hazards, and safety practices & controls. 
●Required for all workers whose job 
assignment involves entry into Radiological 
Buffer Areas, Radiation Areas, and 
Radioactive Materials Areas. 


Module Format: Module is self-study. Module consists of video, 
study guide, challenge exam and a practical 
factors evaluation. Estimated completion time: 
1.5 hours/exam and 1 hour/PFE. 


Associated Retrain Period & Format: Two-year retrain. Retrain module consists of 
study guide training and challenge exam. 


 
 


RADIOLOGICAL WORKER I (For Support Staff)                                      #AL-162 
Module Description: 
 
Target Audience:  


●Covers radioactive materials fundamentals, 
hazards, and safety practices & controls. 
●Required for all workers whose job 
assignment involves entry into Radiological 
Buffer Areas, Radiation Areas, and 
Radioactive Materials Areas. 


Module Format: Module is self-study. Module consists of video, 
challenge exam and a practical factors 
evaluation. Estimated completion time: 1.5 
hours/exam and 1 hour/PFE. 


Associated Retrain Period & Format: Two-year retrain. Retrain module consists of 
study guide training and challenge exam. 
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Group / activity-specific training shall be given to each employee prior to work that includes a 
discussion of radiological hazards, contamination control, and other safety information.  In 
addition, the group/activity training shall review emergency response measures and any other 
procedural information.  This training shall be documented by the Group Leader / Department 
Manager. 
 
7.1.6 PERFORMANCE CHECKLISTS 
 
Group Leader / Department Manager shall: 


 Assure Hazard Inventory/Job Task Analysis packets and Training Needs Questionnaires 
(TNQs) for all personnel are complete and current. 


 Complete required institutional radiological worker training listed in section 7.1.4. above.  
 Complete “Hazardous Waste Generator Training”, (AL-073), if working with chemicals, 


radiological or other hazardous materials. 
 Follow the procedures in the Ames Laboratory Radiation Safety Manual, and when 


necessary, the Ames Laboratory Waste Management Manual if working with chemicals, 
radiological or other hazardous materials. 


 Conduct and document group/activity-specific hazard communication training for each 
employee prior to work that includes a discussion of radioisotopes used, hazard mitigation, 
contamination control and emergency procedures. 


 Assure that group Standard Operating Procedures (SOPs) are current and that work is 
performed within established guidelines. 


 Assure that work is performed in accordance with Ames Laboratory Radiation Safety Manual 
and associated regulations. 


 Assure that inventory sheets and necessary survey records for all radioactive sources are 
present and accessible. 


 Submit radiological inventories to ESH&A annually. 
 Assure that radiological package or container marking and labeling is complete and in 


accordance with guidelines given in the Ames Laboratory RPP. 
 Ensure all employees working with radioactive materials or working in areas where 


radioactive materials are handled or stored have the appropriate training. 
 Notify ESH&A for new or significantly modified activities. 


 
Employees shall: 


 Complete required institutional radiological worker training listed in section 7.1.4. above. 
 Complete “Hazardous Waste Generator Training”, (AL-073), if working with chemicals, 


radiological or other hazardous materials. 
 Follow the procedures in the Ames Laboratory Radiation Safety Manual, and when 


necessary, the Ames Laboratory Waste Management Manual if working with chemicals, 
radiological or other hazardous materials. 


 Complete mandatory training requirements per Employee Training Profile in a timely manor.  
 Receive activity/experiment-specific training prior to working with radioactive materials. 
 Perform work in accordance with group Standard Operating Procedures (SOPs). 
 Performed work in accordance with Ames Laboratory Radiation Safety Manual and 


associated regulations. 
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7.2 RADIATION PRODUCING DEVICES (X-ray Systems) 
 
Applicability Statement:  This section applies to groups/departments that use radiation 


producing devices, analytical x-ray systems. 
 
7.2.1 REFERENCES 
 
ANSI N43.2 Radiation Safety for X-ray Diffraction and Fluorescence Analysis Equipment  
ANSI N43.3 Installations Using Non-Medical X-Ray and Sealed Gamma Sources 
Manual 10202.001 Radiation Safety Manual 
Title 10, Code of Federal Regulations, Part 835 Occupational Radiation Protection 
 
7.2.2 BACKGROUND 
 
Use of analytical x-ray systems is an important part of several of the Laboratory’s research 
programs.  The hazards associated with analytical x-ray systems are significant and demand an 
effective management program.  This section describes the health physics protection mechanisms 
designed to ensure worker protection from analytical x-ray systems. 
 
7.2.3 PROGRAM INFORMATION 
 
Ames Laboratory follows the requirements listed in ANSI N43.2, ANSI N43.3, Radiation 
Protection Program (RPP) and the Radiation Safety Manual.  These documents, along with the 
information contained in this section of the Ames Laboratory Program Manual and the training 
module “Radiological Worker II – “Radiation Producing Devices”, (AL-076), constitutes the 
Laboratory’s written program. 
 
The basic elements of the Laboratory’s program are: ESH&A Radiation Safety Training 
Program, ESH&A periodic inspection of analytical x-ray laboratories, the ESH&A personnel 
dosimetry program, Readiness Review procedure, Activity Status Review procedure, and the 
Group-specific safety training for analytical x-ray users. 
 
Detailed programmatic information is provided via the training modules listed in Section 7.2.4. 
 
It is the policy of Ames Laboratory to both allow and facilitate the use of radioactive materials 
and radiation-producing devices for purposes of research and teaching.  At the same time, Ames 
Laboratory is committed to ensuring that all uses of these materials and devices are in 
compliance with regulatory requirements and that resultant radiation exposures are kept As Low 
As Reasonably Achievable (ALARA).  Toward this end, the Ames Laboratory has established 
specific administrative entities with responsibilities for controlling the use of radioactive 
materials and radiation-producing devices at Ames Laboratory.  These entities are, the ALARA 
Committee, Radiation Safety Officer and the health physics program administered through the 
Health Physics Group (HPG) of the ESH&A Office.     
 
The ALARA Committee must specifically authorize each activity, which involves the use of a 
radiation-producing device, (e.g., analytical x-ray system).  See Section 4.0 of Ames Laboratory 
Radiation Safety Manual for detailed explanation of these requirements. 
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NOTE:  Use Authorizations that have been approved by the ALARA Committee are 


required to be submitted to the ESH&A Office for Activity Readiness 
Reviews. 


 
7.2.4 TRAINING 
 


RADIOLOGICAL WORKER II (RADIATION PRODUCING DEVICES)   #AL-076 
Module Description: 
 
Target Audience: 


Covers X-ray fundamentals, hazards, and 
safety practices & controls. 
Required for all workers using Radiation 
Producing Devices (Analytical X-ray Systems) 
or performing general maintenance on the X-
ray system.  


Module Format: Module is self-study. Module consists of video, 
50 question closed book challenge exam and a 
Radiation Instrument Survey Session. 
Estimated completion time: 1.5 hours/exam 
and 15 minutes for the Radiation Instrument 
Survey session. 


Associated Retrain Period & Format: Two-year retrain. Retrain module consists of 
study guide preparation and challenge quiz. 


 
 


 
Group / activity-specific training shall be given to each employee prior to work that includes a 
discussion of analytical x-ray hazards and other safety information.  In addition, the 
group/activity training shall review emergency response measures and any other procedural 
information.  This training shall be documented by the Group Leader / Department Manager. 
 
7.2.5 PERFORMANCE CHECKLISTS 
 
Group Leader / Department Manager shall: 


 Complete Ames Laboratory “Radiological Worker II Training for Radiation Producing 
Devices”, (AL-076). 


 Assure Hazard Inventory/Job Task Analysis packets and Training Needs Questionnaires 
(TNQs) for all personnel are complete and current. 


 Conduct and document group/activity-specific hazard communication training for each 
employee prior to work that includes a discussion of x-ray hazards and emergency 
procedures. 


 Assure that group Standard Operating Procedures (SOPs) are current and that work is 
performed within established guidelines. 


 Assure that work is performed in accordance with Ames Laboratory Radiation Safety Manual 
and associated regulations. 


 Assure that maintenance data and user logs are present and accessible. 
 Assure that the x-ray room and barriers are properly marked and labeled in accordance with 


guidelines given in the Ames Laboratory RPP. 
 Ensure all employees working with X-ray systems or working in areas where an X-ray 


system is located have the appropriate training. 
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Employees shall: 


 Complete Ames Laboratory “Radiological Worker II Training for Radiation Producing 
Devices”, (AL-076). 


 Receive activity/experiment-specific training prior to working with radioactive materials. 
 Perform work in accordance with group Standard Operating Procedures (SOPs). 
 Perform work in accordance with Ames Laboratory Radiation Safety Manual and associated 


regulations. 
 Complete mandatory training requirements per Employee Training Profile in a timely manor. 
 Complete user logbook.  All records shall be current to the present day of operation and be 


kept near the system. 
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Comments and questions regarding this section may be directed to the person listed below: 
 


G.P. Jones, ESH&A  
G40 TASF 
294-2153 


 
NOTE:  This Section’s Sign-Off Record is maintained in the ESH&A Office, G40 TASF. 
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8.0 FIRE PROTECTION PROGRAM  
 


 
Applicability Statement:  This section applies to all Ames Laboratory Groups and Departments.  


This section also applies to Environment, Safety, Health and Assurance 
(ESH&A) which is charged with ensuring compliance with specific Codes, 
Standards and Regulations regarding Fire Safety. 


 
8.1 REFERENCES 
 
29 CFR 1910 Subpart L Fire Protection 
DOE Order 420.1A Facility Safety, Section 4.2 Fire Protection 
NFPA 101 Life Safety Code 
NFPA 45 Standard on Fire Protection for Laboratories Using Chemicals 
Form 10200.096 Ames Laboratory Hot Work Permit 
Manual 10200.002 ESH&A Program Manual, Section 4.3, Compressed / Liquefied Gases 
Manual 10200.002 ESH&A Program Manual, Section 5.10, Welding, Cutting and Brazing Program 
Manual 10200.002 ESH&A Program Manual, Section 9, Emergency Preparedness and Site Security 
Program 
Plan 46300.001 Ames Laboratory Emergency Plan 
Policy 10201.001 Hot Work Policy 
 
8.2 BACKGROUND 
 
Fire is one of the most destructive events that can happen to a facility.  Once started, a fire grows 
rapidly, destroying resources and taking lives.  For this reason, fire safety requires constant 
vigilance.  The principles of fire safety are Prevention, Detection, Annunciation and Suppression.  
Each will be addressed in a section of this Program. 
 
It is the policy of Ames Laboratory to minimize the fire potential in order to provide a safe work 
place.  This includes complying with the regulations of the U.S. Department of Energy, the Life 
Safety Code, the National Fire Protection Association codes, and by controlling quantities and the 
use of flammables, combustibles, and explosives. 
 
Compressed gases are often associated with fire or explosion hazards but are covered in Section 4.3 
of this Manual.  Procedures to follow to minimize fire hazards are outlined in the Program 
Information Section 8.3. 
 
The Ames Laboratory Emergency Plan covers employee responsibilities in emergency situations, 
such as fire.  Those requirements are found in Section 9, Emergency Preparedness and Site Security. 
 
The Ames Laboratory Director has established the Fire Safety Committee (FSC) as a standing 
subcommittee of the Safety Review Committee, and empowered the committee to act as the local 
authority having jurisdiction for the Ames Laboratory.  The committee reviews designs of new and 
modified fire protection systems, evaluates, interprets and applies the standards for fire safety, 
applies for exemptions and waivers from standards, and administers the Ames Laboratory Fire 
Safety Program. 
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8.2.1 Definitions 
 
Annunciator: A device having a strobe, horn, claxon, or other means to notify occupants of the 
existence of a fire nearby.   
 
Combustible Liquid: Any liquid having a flashpoint at or above 37.8C but below 93.3C, except any 
mixture having components with flashpoints of 93.3C or higher; the total volume of which make up 
99% or more of the total volume of the mixture. 
 
Exit: One of three required components of a means of egress, namely the exit access, the exit and 
the exit discharge.  The exit is that portion of a means of egress separated from all other spaces to 
provide a protected way to the exit discharge. 
 
Fire Classes: Rating for classifying fires into different types for extinguishing purposes. 
 CLASS A -- Combustible Material (e.g., wood, paper or rags). 
 CLASS B -- Flammable Liquids and Gases (e.g., paints, oils, propane, or gasoline). 
 CLASS C -- Electrical.  This classification denotes that there is an electrical conduction hazard to the person using the 


extinguisher.  Once the electrical current is turned off, the remaining fire is either Class A, Class B or a 
combination of both. 


 CLASS D -- Combustible Metals (e.g., Mg, Zr, NaK, Na, U, Pu, or Ti). 
 
Fire Extinguisher: A pressurized or bulk device for the extinguishing of small, or incipient fires 
only.  Users are cautioned to maintain a clear path to exit behind them, in case the fire can not be put 
out by the extinguisher. 
 CLASS A Extinguisher (Combustible Material).  Use a pressurized water extinguisher. 
 CLASS B Extinguisher (Flammable Liquids and Gases).  Use CO2  or dry chemical extinguisher 
 CLASS C Extinguisher (Live Electrical Parts)- Use CO2  or dry chemical extinguisher 
 CLASS D Extinguisher (Combustible Metals).  Use lime from lime barrel. 
 
Fire Protection: Comprised of the planning, engineering, implementation, inspection, and reporting 
of functions related to fire protection. 
 
Flammable Liquid: Any liquid having a flashpoint below 37.8C, except any mixture having 
components with flashpoints of 37.8C or higher, the total of which make up 99% or more of the total 
volume of the mixture. 
 
Incipient Fire: A fire that has just started, and is still fairly small.  Usually used to describe the 
limited size of fire the typical fire extinguisher is capable of extinguishing. 
 
Liquid Classes: Classification used when setting storage limits and based on flash and boiling 
points. 
Class   Type   Flash Point Boiling Point                Examples
I Flammable <100F (37.8C) NA 
IA Flammable < 73F (22.8C) <100F (37.8C) anhydrous ether 
IB Flammable < 73F (22.8C) >100F (37.8C) toluene, acetone, gasoline 
II Combustible >100F (37.8C)&   
  <140F (60C) NA kerosene 
IIIA Combustible >140F (60C)& 
  <200F (93.3C) NA nitrobenzene, aniline 
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Manual Pull Station: A device occupants may use to initiate a fire alarm in a building.   
Typically, manual pull stations are located near exits. 
 
Nationally Recognized Testing Laboratory (NRTL) an organization that is acceptable to the 
authority having jurisdiction, concerned with the evaluation of products, materials and services, 
whose listing states that the product, material or service has been tested and found suitable for a 
specified purpose. 
 
Sprinkler: A device used to dispense a spray of a wetting agent, typically water, initiated by heat.   
 
8.3  PROGRAM INFORMATION 
 
8.3.1 Fire Prevention 
 
The best way to reduce the damage caused by fire is to avoid having the fire.  There are several 
actions that each employee should take to prevent the start of a fire in their work area. 
 
1. Eliminate or reduce combustible fuel loading- 
 
Good housekeeping practices will reduce the fire hazard associated with combustible materials.  
Waste materials should be removed regularly to prevent buildup.  Work areas should be free of fuel 
paths that spread a fire.  Combustible material usage and storage should be planned to limit amounts 
to the essential minimum, especially cardboard boxes and loose paper. Paper stock and similar 
materials should be stored in metal cabinets.  Isolate combustibles from potential ignition sources 
such as burners, hot plates, soldering irons, and other electrical appliances. Dirty or oily shop rags 
are to be kept in a metal container with self-closing lid. 
  
2. Eliminate electrical fire hazards- 
 
Fires in electrical equipment are the leading cause of industrial fires.  To minimize this potential, the 
following practices and procedures are to be observed. 
•   Wiring, conduit, and cables shall be protected from mechanical injury and from  
 deterioration.  Equipment should be inspected periodically and any defects repaired. 
•   All electrical apparatus shall be kept clean.   
•   All connections shall be kept tight and all moving parts shall be properly lubricated and replaced 


periodically.   
•   Electrical apparatus shall not be operated above its rated load.   
•   Coffee pots and hot plates for cooking food are allowed when there is no hazard to personnel and 


no fire hazard.  These appliances are prohibited where smoking, eating, or drinking are 
prohibited (labs, shops and equipment rooms where toxic, carcinogenic, or radioactive materials 
may be present).   


•   Coffee pots and hot plates should be operated in plain view, never concealed under a desk or in a 
cabinet. 


•   Non-approved electrical apparatus shall not be used where explosive vapors or dusts may be 
present. 
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•   Portable heating devices may be used when a sheet of noncombustible material is placed under 


the device, a clearance of at least 36 inches is maintained between the appliance and combustible 
materials, the appliance is properly grounded by a three-wire system, the appliance is approved 
by Underwriters Laboratories, Factory Mutual Engineering Corporation, or the Ames Laboratory 
Electrical Safety Committee, and the appliance is not left unattended for more than 15 minutes. 


 
3. Eliminate or reduce flammable liquids fuel loading- 
 
When spilled or released from their containers, flammable liquids form flammable vapors that can 
cause flash fires and explosions.  Therefore, the quantity of flammable and combustible liquids kept 
in a room or laboratory is to be only that amount necessary for current operations and shall be at or 
below the fire protection storage limits shown below. 
 
 Room or Laboratory Unit Limits 
 Liquid Class Total In Glass or Metal In Safety Cans
 I & II 35 gal. 10 gal. 25 gal. 
 IIIA 60 gal-minus 
  amount of I & II 60 gal. 60 gal. 
 
Container Size Limits 
 Liquid Class Glass Container Metal Cans Safety Cans
 IA 1 pint 1 gal. 2 gal. 
 IB 1 quart 1 gal. 2 gal. 
 I 1 gal. 1 gal. 2 gal. 
 II 1 gal. 1 gal. 2 gal. 
 IIIA 5 gal. 5 gal. 5 gal. 
NOTE: 
 
 Metric Units:  The fire code is expressed in U.S. measurement units; for metric designations use the nearest common metric container size. 
 Safety Cabinets:  The above storage limits apply only to storage outside of approved safety cabinets (see ESH&A). 


NFPA 45 Standard on Fire Protection for Laboratories Using Chemicals 


 
The following guidelines apply to the storage of flammable liquids: 
 
•   Storage of acids with flammable liquids immediately adjacent to, above, or below each other is  
    prohibited. 
•   Storage shall be away from heat and ignition sources. 
•   Storage of flammable liquids should not be within 5 feet of either side of a doorway or exit.  
•   Storage of flammable liquids is not permitted in hallways or stairwells. 


 
Approved metal cans and storage cabinets are an excellent way to store larger volumes of flammable 
liquids.  The design of both cans and cabinets is such that the liquids will be protected from fire for a 
longer time, allowing occupants to safely exit the area.  Containers and storage cabinets used for 
flammable liquids are regulated in the following ways: 
 
•   Flammable liquids should not be stored in glass or plastic containers unless such containers are 


required because of purity or technical reasons. 
•   Containers larger than one quart shall be approved (UL-FM) safety cans. 
•   Safety cans shall be red with the contents of the can stenciled in yellow over the red background.  


A yellow band at least 1 inch wide should girdle the can. 
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•   Flammable liquid containers shall be maintained in good condition. 
•  Safety cans shall be filled in a location that provides adequate ventilation, fire protection, and   


control of ignition sources. 
•  Grounding wires are to be provided, where appropriate, to permit grounding of the storage 


container to the portable container.  Storage racks shall be grounded to "earth". 
•   Storage cabinets shall have lettering that states, "FLAMMABLE - KEEP FIRE AWAY," in 


accordance with existing standards. 
•   Cabinet and components shall be constructed of metal.  A cabinet approved by a Nationally 


Recognized Testing Laboratory (NRTL) is required. 
•   Cabinets normally should be located along an outside wall but not at any openings, not adjacent 


to combustible materials or sources of ignition, or within 5 feet of either side of a doorway or exit.   
•   Cabinets are not permitted in corridors or stairwells, and shall be situated where adequately 


ventilated. 
•   Cabinets for flammable liquid storage are to be kept clean and orderly, and shall not be used for 


the storage of any other materials. 
•   Refrigerators and freezers used for flammable liquid/gas storage in Ames Laboratory spaces shall 


meet the requirements of NFPA 45 Standard on Fire Protection for Laboratories Using 
Chemicals, NFPA 70 National Electrical Code, and 29 CFR 1910 Occupational Safety and 
Health Standards for General Industry.  Refrigerators and freezers acquired for the storage of 
flammable chemicals shall be certified by a NRTL for that use.  Under special circumstances (as 
an example, a one-of-a-kind research application) local approval or variances may be obtained 
utilizing the Readiness Review process with Fire Safety Committee approval and electrical 
inspection in accordance with the Electrical Safety Manual.   


• In hoods- In 2005, the Safety Review Committee developed the following four guidelines for 
the safe use of flammable liquids in hoods: 


• At or below 4 liters of flammable chemical(s) in the hood, no action will be necessary 
other than prudent practice as approved in Readiness Review.  


• At greater than 4 liters of flammable chemical(s), electrical service/equipment in the hood 
will be removed, or all service/equipment will be made Class I Division 2 compliant.  


• Quantities exceeding the Guidelines will require the review/approval of the SRC.  


• These will be approved via the Readiness Review process (Lead Specialist 
Recommendation/SRC Approval) and assessed during Annual Independent 
Walkthroughs.  


 
As a rule of thumb, flammable and combustible liquids in glass should be stored as low to the floor 
as possible, to reduce the spread if the bottle is dropped.  Secondary containment is recommended if 
bottles are stored so closely together that breakage is likely during a search for a specific chemical, 
and while transporting the liquids in the lab. 
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8.3.2 Hot Work Permits 
 
There will always be jobs that require the use of an open flame.  Soldering, cutting/welding, brazing 
and annealing torches, Bunsen burners, and candles are all open flame devices commonly used 
throughout the Lab.  High-speed grinding that produces hot sparks or slag can be considered Hot 
Work as well, as the sparks or slag may provide an ignition source.  Additional welding, cutting and 
brazing concerns may be found in Section 5.10 of this Manual. 
 
In areas where Hot Work is routinely done, the evaluation of the protection needs shall be done 
during the Readiness Review evaluations.  This will provide an audit of the area every five years.  
Prior to starting a new Hot Work operation, the employee must complete a Readiness Review for a 
designated area.  Readiness Review documents may be picked up from the Environment, Safety, 
Health & Assurance Office (ESH&A) in G40 TASF.  Changes in fuel loading, materials used or 
type of Hot Work conducted will instigate a new Review. 
 
Transient Hot Work is usually task driven, such as soldering plumbing pipes.  It is typically done 
outside a recognized Hot Work area, and by employees who may lack day-to-day familiarity with 
the hazards of the area.  A Hot Work Permit is required for a transient operation.  Hot Work Permit 
forms (Form 10200.096) may be picked up from the Plant Protection Section Office in G34 TASF.   
 
Hot Work Permit is the means whereby the conduct of a transient hot work operation may be 
documented by Plant Protection Section to expedite response to a fire or emergency condition. 
 
The permit will: 
 
• Identify and address all types of Hot Work to be performed, 
• Address special precautions to be taken to prevent fire initiation and spread, as needed, 
• Identify Personal Protective Equipment needed for the conduct of the work, 
• Establish that all fire detection and suppression equipment will be operating prior, during and 


after the task, 
• Establish that the workers are aware of the location of exits, manual pull stations, fire 


extinguishers appropriate for the task, 
• Document that all combustible and flammable materials have been removed for a distance 


commensurate with the potential risk, as an example, a Bunsen burner may need a two-foot 
clearance, while a cutting torch operation may need thirty-five feet of clearance.  Keep in 
mind that flammable vapors can travel great distances to an ignition source. 


• Document that wall and floor penetrations have been covered to prevent the travel of sparks 
or flash to adjacent areas, and that compressed gas cylinders will be protected from flame 
and heat impingement, 


• Document that back flow/backflash protectors have been installed on oxygen/fuel gas torch 
systems, 


• Identify jobs where a Fire Watch may be deemed necessary.  Where necessary, the Fire 
Watch will be maintained during and for thirty minutes after the Hot Work project.  The Fire 
Watch will have responsibility for the safety of the worker doing the hot work, as well as the 
protection of property.  The Fire Watch will be trained in the use of suppression equipment, 
and will be equipped with a method for communicating an emergency and a means to start 
fire suppression as warranted, 
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• Document whether the detection system in the area will need to be bypassed during the 


operation. 
 
Hot Work Permits shall be kept on file for one year by the Plant Protection Section.   
 
8.3.3  Fire Detection 
 
The Ames Laboratory maintains a central station to which smoke and heat detectors, manual pull 
stations, and sprinkler flow alarms are sent.  This station is monitored twenty-four hours a day, 
seven days a week by the officers of the Plant Protection Section.  Alarms that are received at the 
station are telephoned to the appropriate emergency response service.   
 
Smoke detectors are located in the hallways and those rooms deemed to have a higher fuel loading, 
higher ignition potential, or higher loss impact.  Heat detectors are located in areas with a likelihood 
of dusty, damp or smoky conditions.  Smoke and heat detectors are automatic detectors, notifying 
the central station of a fire condition and activating the building annunciation simultaneously. 
Manual pull stations are located as close to exits as possible.  As the name implies, these are 
manually activated by area occupants as they exit the area when they have detected a fire.  Manual 
pull stations also notify the central station of a fire condition and activate the building annunciation 
simultaneously. 
 
Sprinkler Flow Alarms are installed at each zone, and alarm at either the flow of water through a 
single sprinkler, the flow through the main, or both.  Sprinkler Flow Alarms notify the central station 
of a fire condition, activate the building annunciation and a Water Gong on the exterior of the 
building, where applicable. 
 
8.3.4  Bypassing a Detection System 
 
Bypassing a detection system silences the building annunciators, but continues to transmit a fire 
alarm to the building panel and the central station monitored by the Plant Protection Section.  
Bypassing is prudent for those tasks that may generate enough smoke, heat or dust to trigger a 
detector, initiating an evacuation by the building occupants.  Unnecessary evacuations (false 
alarms) degrade the confidence the occupants place in a detection/annunciation system, causing 
the occupants to respond slowly or fail to respond at all to alarms.  To affect a building bypass, 
contact the Plant Protection Section, arrange for two-way communication via walkie-talkie, 
assure that the bypass is on for the affected building before starting the task, and remain in the 
immediate area to respond to radio calls from the Plant Protection Section.  If the building 
system detects a fire, the officer at the central station will radio the worker at the site and seek to 
confirm that the alarm was due to the task.  Failing to reach the worker at the site, or failing to 
get confirmation that the task was responsible for the alarm, the officer will turn the bypass off 
and immediately evacuate the building, notify the Ames Fire Department and notify the 
Emergency Coordinator. 
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8.3.5 Fire Annunciation 
 
Fire annunciation is a two-part system; one portion is the alarm system in each building that alerts 
occupants of the existence of a fire and the need to exit, the other portion is the system that is used to 
notify the fire department of a fire incident.   
 
The building annunciation is triggered by the use of a manual pull station, automatic detection by a 
smoke/heat detector, activation of an automatic sprinkler, or by an area occupant telephoning a fire 
call to the Plant Protection Section.  At the activation of the claxon/strobe alarms, all employees are 
to exit the area in a calm but prompt manner, turning off lights and closing doors ONLY if it is 
convenient.  Group or Department people are to assemble in the pre-established point of 
congregation, and report to the Group/Department Accountability Coordinator.  If a person is not 
accounted for, the Accountability Coordinator is to report to the Emergency Coordinator the 
information that someone may be left in the building and the area they may be in.  This information 
will be given to the responding Fire Department officers, and a check will be made of the area by the 
Fire Department. 
 
The silencing of the alarms may be done to assist the Fire Department fire fighters in communicating 
while within the building, and does NOT automatically mean that re-entry is permitted.  At no time 
are people allowed to re-enter the building until the “All Clear” has been given by the Emergency 
Coordinator. 
 
The activation of a manual pull station, a sprinkler or a smoke detector should be automatically 
received also by the monitored central station in the Plant Protection Section, however, failures may 
occur in an electronic system.  It would be prudent for an occupant exiting a building during a fire 
alarm to contact the Plant Protection Section from a safe phone or in person (if close enough) to 
assure that prompt notification of the Fire Department has taken place, and to provide details of the 
incident that may improve responses. 
 
8.3.6  Fire Suppression 
 
Manual fire suppression (fire extinguishers) is to be attempted only by trained individuals.  The 
suppression of an incipient fire requires the training and knowledge of the appropriate fire 
extinguisher and an awareness of that extinguisher’s limitations.  The use of a Class A water-type 
extinguisher on a live electrical fire can cause serious injury or death to the user by electrocution.  
Conversely, the use of a CO2 fire extinguisher on a paper fire may blow burning embers around, 
leading to a more rapid spread of the fire to other fuel sources.  A trained individual will need to 
assure that a clear escape route is available, should the attempt to extinguish the fire fail.  The fire 
alarms should always be activated before attempting to extinguish a fire, as this will allow others in 
the building to exit as early as possible, and it will initiate the emergency response crews to assist if 
the fire can’t be extinguished.  If the alarms have not triggered from the automatic detection system, 
use a manual pull station. 
 
  As a reminder to trained users, the mnemonic for fire extinguisher use is PASS: 
      Pull pin 
      Aim at the fire’s base 
      Squeeze the handle 
      Sweep back and forth 
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Once a fire extinguisher has been used, it needs to be immediately replaced with a full unit.  Please 
call the Plant Protection Section at 4-3483, to have the used extinguisher changed out and refilled.  
Any time a fire extinguisher is used, a report needs to be filed with Environment, Safety, Health and 
Assurance at 4-2153. 
 
Once a fire has reached a stage where the ceiling temperature is at or near 165 degrees Fahrenheit, 
the sprinkler fusible link will open automatically, releasing a continuous spray of water.  Only those 
heads that have been “melted” will flow water.  As the fire grows, more heads will activate.  During 
and after a fire, the sprinkler system may only be valved off at the order of the Emergency 
Coordinator or the Fire Department’s Incident Commander.  Once valved off, an individual capable 
of restoring water service if the fire re-ignites must tend the valve.  The individual must remain at 
the valve until the sprinkler heads that had been activated have been replaced by fresh sprinkler 
heads.    
 
Passive means of preventing the spread of a fire are the use of rated fire- or smoke-doors, fire 
resistant construction of walls, floors and ceilings, and the use fire- and smoke-stopping for wall and 
floor penetrations.  
 
8.4  TRAINING 
 
Detailed programmatic training is provided via the following institutional training modules: 
 
GENERAL EMPLOYEE TRAINING (GET) FOR NEW EMPLOYEES                 #AL-001 
Intended Audience: Mandatory for all new employees. 
Module Format: Classroom Instruction. Estimated completion 


time:  1.5 hours. 
Associated Retrain Period and Format: Retrain is required if an employee has been 


terminated from the Laboratory for more than a 
one-year period. All Ames Laboratory 
employees receive the Laboratory’s Annual 
Retrain Mailing, which covers, Fire Safety, 
Cyber Security, Physical Security, informational 
updates and policy reminders. 


 
 
FIRE EXTINGUISHER TRAINING                                                                              #AL-017
Intended Audience: Any employee wishing to use a fire extinguisher.
Module Format: ISU EHS:  Classroom instruction and hands-on 


practice. 
Associated Retrain Period and Format: Annual retraining mailing. 
 
Group / activity-specific training shall be given to each employee prior to work that includes a 
discussion of hazards and hazard mitigation, safety information and resources, emergency 
response measures and other procedural information.  This training shall be documented by the 
Group Leader/Department Manager and the records maintained for a period of five years. 
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8.5  PERFORMANCE CHECKLIST 
 
Group Leader / Department Manager shall: 


   Keep their personnel and rooms in compliance with the provisions of this section.  
   Maintain a current group emergency plan, and assure that their employees are aware of the plan 


and its requirements.   
   Assure that their employees are familiar with the location and use of the fire extinguishers and 


fire alarm stations (manual pull stations).   
 
Employees shall: 


   Conduct their work in a way that minimizes the possibility of fires. 
   Follow the procedures for safe chemical handling and storage.   
   Respond in case of a fire, as outlined in the Ames Laboratory Emergency Plan and in the Group 


Emergency Procedures, such as knowing and using fire evacuation routes and relocation points.   
   Know which extinguisher to use, its location, how and when to use it. 
   Activate the building fire alarm station immediately when a fire is detected, know where alarm 


stations are located and how they operate. 
 
Environment, Safety, Health & Assurance (ESH&A) shall: 


 Maintain current standards, codes and regulations. 
 Provide interpretations for Ames Laboratory situations. 
 Provide fire safety evaluations annually, or as needed. 
 Maintain a fire safety central station for the notification of occupants and off-site responders. 
 Write and submit requests for variances and exemptions from safety standards as needed.   


 
Fire Safety Committee shall: 


 Act as the local Authority Having Jurisdiction for fire safety issues. 
 Provide a competent technical resource for identifying, recommending resolution of, and 


communicating fire safety issues, initiatives and programs. 
 Review designs for new or modified fire protection systems. 
 Review designs for new or modified facilities. 
 Evaluate, write and maintain requests for waivers, exemptions and equivalencies. 
 Develop the Fire Safety Program, to document all fire safety system testing, inspection and 


maintenance, and assign ownership and responsibility for compliance. 
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Comments and questions regarding this section may be directed to the person listed below: 
 


G.P. Jones, ESH&A  
G40 TASF 
294-2153 


 
NOTE:  This Section’s Sign-Off Record is maintained in the ESH&A Office, G40 TASF. 
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9.0  EMERGENCY PREPAREDNESS AND SITE SECURITY 
 
9.1 EMERGENCY PREPAREDNESS 
 
Applicability Statement: This section applies to all Ames Laboratory employees, sub-contractors 


and visitors.  This section also applies to staff of Environment, Safety, 
Health and Assurance, Facilities Services, Engineering Services, 
Occupational Medicine, and Purchasing, who have responsibilities as 
specified in the Ames Laboratory Emergency Plan. 


 
9.1.1 REFERENCES 
 
29 CFR 1910.38 General Industry Standards - Employee Emergency Plans and Fire Prevention 


Plans 
DOE Order 151.1 Comprehensive Emergency Management 
Plan 46300.001 Ames Laboratory Emergency Plan 
Procedure 46300.010 Ames Laboratory Emergency Plan Implementation Procedure 
 
9.1.2  BACKGROUND 
 
The purpose of this Section is to document procedures and emergency responses written to 
minimize the impact of unusual situations which might threaten, disrupt, or adversely influence 
effective operations, and to provide for the protection of personnel and physical assets during an 
emergency, and to provide timely notification to the public, regulatory agencies and the 
Department of Energy. 
 
The Ames Laboratory hazard assessment has concluded, based on past history as well as threat 
analysis, that natural phenomena (tornadoes, floods, blizzards, ice storms) and structural fires are 
the most likely types of emergencies challenging the Lab.  A thorough hazards assessment of the 
site concluded that the Hazard Classification level for the Laboratory is “Low”, or that those 
situations that might occur may present minor on-site and negligible off-site impact to the public 
and environment.  With these in mind, the Laboratory has developed a “graded approach” to 
emergency preparedness, using in-house personnel in emergency response assignments for 
which their professional training and experience interpret directly to their Emergency Team role.  
 
The Ames Laboratory Emergency Team responds to minor on-site emergencies, and provides 
coordination and assistance for those situations requiring off-site responders.  The assistance and 
cooperation of off-site responders has been assured through Memoranda of Understanding, and 
through Mutual Aid Agreements developed by Iowa State University. 
 
9.1.3 PROGRAM INFORMATION 
 
When an incident occurs, prompt notification to the proper response organization is 
critical.  By their nature, these situations require immediate action.  Delays in medical 
assistance, law enforcement support or fire department arrival can greatly increase the likelihood 
of serious injury or death.  For this reason, in cases of fire, injury or where law enforcement 
response is needed, call 911.  For fires, this call must be made from a safe location away from 
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the fire scene, and after the nearest manual pull station has been activated as you exit.  Activating 
a manual pull will also notify Plant Protection Section of a fire, and they will call 911, as well.   
A 911 call will be received by the Iowa State University Department of Public Safety, who will 
dispatch police officers and request a response by the Ames Fire Department or Mary Greeley 
Medical Center as needed.  ISU-DPS will also notify the Ames Laboratory Plant Protection 
Section, who will initiate the responses by on-site personnel, and expedite the arrival of the 
appropriate response organizations. 
 
In chemical spill situations, the Ames Laboratory Spill Response Team may be called upon to 
react to the incident.  A call placed to 4-5511 will initiate the response sooner during normal 
working hours, however a 911 call will be referred back to Ames Laboratory. 
 
The Emergency Plan and implementing procedure are based on an ordered set of priorities: 


1.   Provide for personnel safety and health  
a.   Prevent further injuries 
b.   Care for the injured 
c.   Control and protect personnel 


 
2.   Protect critical and essential records or reports 
3.   Protect critical or major scientific equipment 
4.   Protect general equipment and critical supplies 
5.   Protect buildings, utilities and structures 
6.   Protect all other facilities, equipment, supplies 


 
When an emergency has been declared, the following provisions apply: 


1. Plant Protection Section will temporarily coordinate necessary actions and secure the 
early presence of the Emergency Coordinator or alternate. 


2. Coordination shall pass to the Emergency Coordinator or his designee, as documented 
in the Emergency Plan. 


3. For all other assigned positions, the alternate in succession will assume charge.  The 
Emergency Coordinator (or designee) may make temporary assignments of any 
qualified individual to initiate necessary immediate action.  The type of emergency 
occurring will determine the size and scope of the emergency response organization 
involved. 


4. If necessary, the Director, the Facility Manager, the Emergency Coordinator, or their 
alternates will activate the Emergency Operations Center (EOC). 


 
In the event of certain emergencies, protective actions will be taken as follows: 
 
BUILDING EVACUATION – FIRE / EXPLOSION 
• Evacuate immediately, checking your area as you leave to assure that everyone is out. 
• Proceed to the nearest pre-determined Group assembly point OUTSIDE the affected 


building. 
• Assist anyone who does not know the way to the assembly point. 
• Report to your supervisor or Group/Department Accountability Coordinator. 
• Report anyone’s absence to the Emergency Coordinator, as well as the areas that were 


checked on the way out. 
• Do not leave the assembly area until told to do so by your supervisor. 
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SEEK SHELTER – TORNADO / SEVERE WEATHER 
• Relocate immediately, checking your area as you leave to assure that everyone is out. 
• Proceed to the nearest pre-determined shelter INSIDE a building, typically a basement. 
• Assist anyone who does not know the way to the shelter location. 
• Report to your supervisor or Group Accountability Coordinator. 
• Report anyone’s absence, as well as the areas that were checked on the way out. 
• Do not leave the shelter until told to do so by your supervisor. 
 
The Emergency Coordinator is responsible for downgrading or terminating an emergency.   
 
NOTE:  The Director must approve re-entry to a building damaged by fire, explosion or weather. 
 
Ames Laboratory operates under the Freedom of Information Act and the Privacy Act, and 
releases information in conformance with established DOE and ISU information policies, except 
for information classified for national security purposes or otherwise legally prohibited from 
release.  The Ames Laboratory Public Affairs and Information Office is responsible for 
providing accurate and timely information to the public.  During an event requiring the activation 
of the Emergency Operations Center, the Office of Public Affairs and Information representative 
will be present to carry out the public information function in conjunction with the DOE-Chicago 
Office of Communications.  Requests for information regarding the Laboratory or an event on-
site should be referred to the Office of Public Affairs and Information, or the Emergency 
Coordinator.   
 
9.1.4 TRAINING 
 
Detailed programmatic information is provided via the following institutional training modules: 
 
GENERAL EMPLOYEE TRAINING (GET) FOR NEW EMPLOYEES                 #AL-001 
Intended Audience: Mandatory for all new employees. 
Module Format: Classroom instruction. Estimated completion 


time: 1.5  hours. 
Associated Retrain Period and Format: Retrain is required if an employee has been 


terminated from the Laboratory for more than 
a one-year period. All Ames Laboratory 
employees receive the Laboratory’s Annual 
Retrain Mailing, which covers, Fire Safety, 
Cyber Security, Physical Security, 
informational updates and policy reminders. 


 
 
EMERGENCY AWARENESS TRAINING                                                                  #AL-002 
Intended Audience: Mandatory for all new employees. 
Module Format: Training form-Walk-Through training 


performed by Safety Coordinator or designate. 
Associated Retrain Period and Format: Re-training is required when an employee is 


moved to a new work location. 
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Group / activity-specific training shall be given to each employee prior to work that includes a 
discussion of procedural information, hazards and hazard mitigation, location of safety-related 
resources, and related emergency response measures.  This training shall be documented by the 
Group Leader / Department Manager and the records maintained for a period of five years. 
 
9.1.5 PERFORMANCE CHECKLIST 
 
Group Leader / Department Manager shall: 


 Attend training as identified above. 
 Appoint a Group/Department Accountability Coordinator.  
 Designate one or more assembly points for staff. 
 Assure subordinates receive training as identified. 
 Manage operations to prevent emergency situations. 


 
Employees shall: 


 Attend training as identified above. 
 Promptly report conditions, which may result in an emergency. 
 Assist in orderly relocations, efforts to account for personnel, and reporting results. 
 Cooperate with Emergency Team personnel. 
 Direct media information requests to Public Affairs personnel. 


 
Members of the Emergency Team shall: 


 Attend requisite training. 
 Participate in drills and exercises.   
 Maintain familiarity with the Emergency Plan, to ensure immediate response to events. 
 Ensure readiness of emergency equipment and supplies. 
 Accomplish tasks assigned by the Emergency Coordinator or alternate. 
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9.2    SITE SECURITY 
 
Applicability Statement:  This section applies to all Ames Laboratory employees and 


subcontractors.  This section also applies to staff of Environment, 
Safety, Health and Assurance, Facilities Services, Information 
Systems, and members of the Safeguards and Security Committee. 


 
9.2.1  REFERENCES 
 
Pertinent USDOE Safeguards and Security Orders 
Plan 10200.007 Ames Laboratory Site Security Plan 
Plan 50000.002 Ames Laboratory Cyber Security Program Plan 
 
9.2.2  BACKGROUND 
 
As part of Iowa State University, Ames Laboratory strives to maintain the open atmosphere of 
the academic setting.  However, mandates of the Department of Energy and a prudent desire to 
maintain the safeguarding of materials, equipment, and supplies, and security of staff working 
off-hours imposes some practices not common at the University.  This section documents 
procedures and policies adopted by the Laboratory to prevent situations that might adversely 
affect our conduct of business. 
 
Incidents of site security are addressed according to the situation.  Responses may involve the 
Ames Laboratory Safeguards and Security staff, Local Law Enforcement Agencies (ISU-DPS, 
Ames Police, Story County Sheriff’s Office), the Iowa Division of Criminal Investigation, the 
USDOE Safeguards and Security Offices, or the Federal Bureau of Investigation. 
 
9.2.3 PROGRAM INFORMATION 
 
There are two areas of interest regarding site security at the Ames Laboratory. 
 
9.2.3.1 Physical Security 
 
Physical security addresses the need to protect the personnel and resources of the Laboratory.   
This can only be accomplished with the awareness of the employee of those practices that might 
heighten the likelihood of an event, and the active participation of the employee in preventive 
measures. 
 
During normal work hours, prevention consists of putting away items that might be attractive to 
thieves.  Loose cash, billfolds, purses and valuables should be stored out-of-sight or locked in a 
desk or locker.  Laptop computers, calculators, and other easily carried or concealed items 
should be put away as soon as their job is done. If you’re leaving an area for a while, at least 
close the door to the area.  Opportunistic “grazers” will often walk through a building looking for 
something small and valuable to carry away.  A locked door is, of course, the best deterrent to 
theft.   If you see someone or something that seems suspicious, report it to Plant Protection 
Section; Environment, Safety, Health and Assurance; or Facilities Services immediately. 
After hours, the exterior doors of the buildings are locked, except the front doors of TASF.  This 
provides some additional security, but bear in mind that door closures may ice up or fail to pull 
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the door fully closed.  Once someone has access to the hallways, a closed and locked office or 
lab door may be the only remaining deterrent. 
 
Keys may be issued to individuals that allow access to the exterior doors to the buildings and to 
the areas occupied by their Group.  Key issuance is by written request to Facilities Services by 
the Program Director or designee.  If a key is lost, an evaluation of the security risk will be made 
by the Program Director and the Safeguards and Security Committee.  If the risk is judged to be 
high enough, the area and other affected areas will be re-keyed at the Program’s cost.  Do not 
lose your keys.  If your keys are lost, report to Plant Protection Section; Environment, Safety, 
Health and Assurance; or Facilities Services immediately. 
 
Changes to the Department of Energy’s Security Conditions (SECON) will necessitate changes 
to the Laboratory’s security posture.  Heightened SECON status may impact employees on 
facility access and the need to wear Ames Laboratory identification or affect visitors and guests 
by requiring escorts into and out of areas to be visited.   
 
 
9.2.3.2  Computer Security 
 
Computer security involves the protection of the data on the system, and the appropriate use of 
the Laboratory’s processing and dissemination resources.  Elements of computer security include 
password protection and frequent password changes, appropriate use of Internet resources by 
authorized employees, and the use of systems for the conduct of Laboratory business only.   
 
The Laboratory has appointed a Computer Protection Program Manager (CPPM) to oversee the 
administration of this subject, and each Program has appointed an Assistant Computer Protection 
Program Manager (ACPPM) to act as a computer security representative.  Because of the speed 
with which changes occur in this area, your representative or the CPPM will have the most 
current information regarding security concerns. 
 
 
9.2.4 TRAINING 
 
Detailed programmatic information is provided via the following institutional training modules: 
 
GENERAL EMPLOYEE TRAINING (GET) FOR NEW EMPLOYEES                 #AL-001 
Intended Audience: Mandatory for all new employees 
Module Format: Classroom Instruction. Estimated completion 


time:  1.5 hours. 
Associated Retrain Period and Format: Retrain is required if an employee has been 


terminated from the Laboratory for more than 
a one-year period. All Ames Laboratory 
employees receive the Laboratory’s Annual 
Retrain Mailing, which covers, Fire Safety, 
Cyber Security, Physical Security, 
informational updates and policy reminders. 
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Group/activity-specific training shall be given to each employee prior to work that includes a 
discussion of procedural information, hazards and hazard mitigation, location of safety-related 
resources, and related emergency response measures.  This training shall be documented by the 
Group Leader/Department Manager and the records maintained for a period of five years. 
 
9.2.5 PERFORMANCE CHECKLIST 
 
Group Leader / Department Manager shall: 


 Attend training as identified above. 
 Assure subordinates receive training as identified. 
 Encourage responsible area and equipment security efforts. 
 Report incidents of theft, vandalism and intrusion to ESH&A promptly. 


 
Employees shall: 


 Attend training as identified. 
 Secure equipment and areas as needed. 
 Report incidents of theft, vandalism and intrusion to ESH&A promptly. 


 
Environment, Safety, Health & Assurance (ESH&A) shall: 


 Maintain records of theft, vandalism and intrusion.  
 Notify the appropriate authorities of incidents.  
 Assist with investigations and recoveries. 
 Conduct tours to assess asset vulnerability, propose corrective action. 
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Comments and questions regarding this section may be directed to the person listed below: 


 
Shawn Nelson, Industrial Safety Specialist 


G40 TASF 
294-2153 


 
NOTE:  This Section’s Sign-Off Record is maintained in the ESH&A Office, G40 TASF. 
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10.0 ASSESSMENT PROGRAM 
 
10.1 WORKER OBSERVATIONS 
 
Applicability Statement:  This section applies to all employees.   


This section also applies to ESH&A for tracking and resolution of 
employee concerns and trending of deficiencies. 


 
10.1.1 REFERENCES 
 
DOE Policy 450.4, Safety Management System Policy 
Guide 10200.003, Worker Observation Guide  
Plan 10200.008, Employee Safety and Security Concerns Program Implementation Plan  
Procedure 10200.041, Trend Analysis of ES&H Concerns 
 
10.1.2 BACKGROUND 
 
The most important and effective process for identification and correction of process deficiencies 
is the observation of individual employees.  Direct line supervisors provide individual work 
directions and each worker is accountable for performing quality work in a safe and productive 
manner.  Employees are charged with the responsibility of continuously assessing their 
individual performances and their workspaces in order to prevent problems and to identify 
nonconforming conditions and opportunities for improvement.  Ames Laboratory seeks to 
promptly address employee concerns about environment, safety and health issues in the 
workplace.  
 
10.1.3 PROGRAM INFORMATION 
 
Workers shall assess their work and work environments in order to identify potential hazards and 
opportunities for improvement.  The Worker Observation Guide (Guide 10200.003) is available 
to assist workers in the observation of activities within office spaces and laboratory/shop spaces.  
Work deficiencies should be corrected as soon as possible by the workers involved with the 
activity.  Workplace deficiencies should be reported to the first level of management as soon as 
possible.  Resolution of concerns should occur at the level of line management most directly 
responsible for the activity.  If the issue cannot be resolved at this level, the employee is directed 
to proceed within his/her line management structure or to report the concern to the Environment, 
Safety, Health and Assurance (ESH&A) office as part of the Employee Safety and Security 
Concerns Program.  
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10.1.4 TRAINING 
 


GENERAL EMPLOYEE TRAINING (GET) FOR NEW EMPLOYEES    #AL-001 
Intended Audience: Mandatory for all employees. 
Module Format: Classroom Instruction. Estimated completion 


time: 1.5 hours.  This topic is discussed with 
new employees. 


Associated Retrain Period & Format: Retrain is required if an employee has been 
terminated from the Laboratory for more than 
a one-year period. All Ames Laboratory 
employees receive the Laboratory’s Annual 
Retrain Mailing, which covers, Fire Safety, 
Cyber Security, Physical Security, 
informational updates and policy reminders. 


 
 
10.1.5 PERFORMANCE CHECKLIST 
 
Supervisors / Group Leader / Department Manager shall: 


 Assure workers have training and competence commensurate with work responsibilities. 
 Provide work instructions suitable for the work processes undertaken. 
 Assist workers with mitigation of hazards. 
 Report unresolved safety deficiencies to ESH&A. 


 
Employees shall: 


 Attend “General Employee Training”, (AL-001). 
 Assimilate work instructions into work practices. 
 Identify and mitigate work hazards in work environments. 
 Report unmitigated work hazards to Supervisor, Group Leader, or Department Manager. 
 Report unresolved work hazards to ESH&A via the Safety and Security Concerns Program. 
 Utilize “Stop Work Authority”, to protect workers, the public and the environment.  See 


Section 5.2 of this manual. 
 
Environment, Safety, Health & Assurance (ESH&A) shall: 


 Seek resolution of employee safety and security concerns. 
 Conduct trend analysis of safety deficiencies. 
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10.2  MANAGER ASSESSMENTS 
 
Applicability Statement:  This section applies to Group/Section Leaders, Safety 


Coordinators/Representatives, Program Directors and Department 
Managers. 


 This section also applies to ESH&A for tracking and resolution of 
Employee Concerns and trending of deficiencies. 


 
10.2.1 REFERENCES 
 
DOE Policy 450.4, Safety Management System Policy 
Form 10200.026, Walk-Through Report 
Plan 10200.008, Employee Safety and Security Concerns Program Implementation Plan 
Procedure 10200.014, Program/Department Walk-Through 
 
10.2.2 BACKGROUND 
 
While each individual is responsible for the quality and safety of her/his work, Supervisors and 
Group/Section Leaders are accountable for oversight, direction, and guidance of work activities.  
Program Directors/Department Managers assess the allocation of resources and the management 
of hazards associated with the activities of the Groups/Sections within their organizations. 
Group/Section Leaders and Program Directors/Department Managers, or their Safety 
Representatives/Coordinators should periodically review the work being conducted within their 
organization and correct any identified deficiencies. 
 
10.2.3 PROGRAM INFORMATION 
 
Group / Section Leader Observations 
Group/Section Leaders should periodically review the work being conducted within their 
organization and correct any identified deficiencies.  Safety Representatives should assist with 
this effort.  Formal documentation of this effort is not required, but unresolved concerns shall be 
presented to the appropriate Program Director/Department Manager or ESH&A.  
 
Program / Department Walk-Through 
The Program Directors/Department Managers (with the Safety Coordinator) shall conduct a 
walk-through at a minimum frequency of once per year (Procedure 10200.014 
Program/Department Walk-Throughs).  Observations are assigned Quality Assurance (QA) 
Ratings primarily based upon consequence and risk potential. 
 
QA – Low QA – Moderate QA – High 
Condition probably would not affect 
safety or health; would not affect the 
environment or programmatic goals; 
and does not violate a regulation or 
Laboratory policy. 


Condition could cause 
minor injury or has 
potential for minor 
environmental or 
programmatic impact. 


Condition could cause 
severe injury or illness or 
has potential for major 
environmental or 
programmatic impact. 
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The Safety Coordinator shall document the identification and the closeout of concerns by 
utilizing the Walk-Through Report form (Form 10200.026) or other forms which: 
 
1. documents the observation as a Concern or Noteworthy Practice 
2. delineates the QA Rating of a Concern: 


• High QA Rating – Close out by the end of the first full workday after the concerns are 
identified. 


• Moderate QA Rating – Close out within 60 days of report date or develop a formal Ames 
Lab Action Plan for close out which must be approved. 


• Low QA Rating – Close out as soon a possible, as resources are available. 
3. notes the person or organization responsible for corrective action and the response 
4. lists the date of closeout 
5. indicates verification of closeout 
 
It is the responsibility of the Program Director, Group /Section Leader or Department Manager 
to perform the actions necessary to closeout the concerns identified by the Program/Department 
Walk-Through according to the requirements for the QA rating assigned to the observation.  
Conditions observed during the Program/Department Walk Through which require attention such 
as facilities deficiencies (e.g., electrical wiring, lights, fume hoods, plumbing, etc.), should be 
communicated to the Facilities Services Group or Engineering Services Group appropriately.  
The Group/Section or Program/Department responsible for the corrective actions taken to 
closeout the concern shall document the response on the Walk-Through Record form (Form 
10200.026) or other form.  Verification of the closeout shall be performed by the appropriate 
Safety Coordinator and documented. 
 
Walk-through records, once verified by the Safety Coordinator shall be kept by the 
Program/Department responsible for the walk-through in accordance with the requirements of 
the General Records Schedule or DOE Schedule. 
 
10.2.4 TRAINING 
 


HAZARD IDENTIFICATION                                                                           #AL-130
Intended Audience: Mandatory for Safety Coordinators and 


Representatives. 
Suggested for all Group Leaders. 


Module Format: Classroom Instruction. Estimated completion 
time: 1.5 hours. 


Associated Retrain Period & Format: Five year retrain.  Classroom instruction. 
 


PROGRAM/DEPARTMENT WALK-THROUGH REPORTS                     #AL-058
Intended Audience: Mandatory for Safety Coordinators. 
Module Format: Classroom Instruction. Estimated completion 


time: 1.0 hour. 
Associated Retrain Period & Format: Five year retrain.  Classroom instruction. 
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10.2.5 PERFORMANCE CHECKLIST 
 
Group / Section Leaders shall: 


 Periodically review the work being performed within their organization.  
 Correct identified safety deficiencies. 
 Report unresolved safety deficiencies to ESH&A. 


 
Safety Representatives shall: 


 Assist Group/Section Leaders with review of work being performed within their 
organization.  


 Report unresolved safety deficiencies to ESH&A. 
 
Safety Coordinators shall: 


 Assist Programs and Departments with the performance of Program/Department Walk-
Throughs.  


 Document the identification and the close out of concerns identified through the 
Program/Department Walk-Through. 


 Forward the Walk-Through findings (by percentage) to ESH&A at the end of the year 
(December 31) for Lab wide trend analysis.  The findings should be categorized according to 
the 24 listings in Procedure 10200.014 Program Department Walk-Throughs. 


 Report unresolved safety deficiencies to ESH&A. 
 
Department Manager and Program Directors shall: 


 Participate in the annual Program/Department Walk-Throughs with the Safety Coordinator. 
 Assure that identified safety deficiencies are corrected.  
 Report unresolved safety deficiencies to ESH&A. 


 
Environment, Safety, Health & Assurance (ESH&A) shall: 


 Seek resolution of employee concerns. 
 Conduct trend analysis of safety deficiencies. 
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10.3  INDEPENDENT ASSESSMENTS 
 
Applicability Statement:  This section applies to all organizational units, Group/Section 


Leaders, Safety Coordinators/Representatives, Program Directors and 
Department Managers.   
This section also applies to ESH&A. 


 
10.3.1 REFERENCES 
 
DOE Policy 450.4, Safety Management System Policy 
Procedure 10200.021, Independent Walk-Throughs 
Plan 10200.022, ESH&A Topical Appraisals 
 
10.3.2 BACKGROUND 
 
In addition to the observations by workers, Group/Section Leaders and Programs/Departments 
the Laboratory has regulatory and contractual requirements to conduct independent and topical 
reviews.  These reviews are designed to provide objective assessments of conditions in the work 
place and the status of implementation of regulatory requirements.   
 
10.3.3 PROGRAM INFORMATION 
 
Independent Walk-Throughs 
Independent Walk-Throughs shall be conducted under the direction of ESH&A according to 
Procedure 10200.021 Independent Walk Throughs.  A walk-through shall be performed on each 
Program and Department on an annual basis.  The Independent Walk-Through Team shall 
consist of representatives from upper management, ESH&A, and an electrical safety inspector.   
ESH&A will coordinate these walk-throughs and track corrective actions.   
 
Observations are assigned Quality Assurance (QA) Ratings primarily based upon consequence 
and risk potential. 
 
QA – Low QA – Moderate QA – High 
Condition probably would not affect 
safety or health; would not affect the 
environment or programmatic goals; 
and does not violate a regulation or 
Laboratory policy. 


Condition could cause 
minor injury or has 
potential for minor 
environmental or 
programmatic impact. 


Condition could cause 
severe injury or illness or 
has potential for major 
environmental or 
programmatic impact. 


  
It is the responsibility of the Program/Department to perform the actions necessary to closeout 
the concerns identified during the walk-through according to the requirements for the QA rating 
assigned to the observation.  This includes writing Service Order Requests for Facilities Services 
Group, Engineering Services Group, ISU Facilities, etc. to perform maintenance/service.  The 
following is the time schedule for closing out the QA discrepancies: 
 
• High QA Rating – Close out by the end of the first full workday after the concerns are 


identified. 
• Moderate QA Rating – Close out within 60 days of report date or develop a formal Ames 
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Lab Action Plan for close out which must be approved. 
• Low QA Rating – Close out as soon a possible, as resources are available. 
 
The appropriate walk-through team member will verify closeout of all High QA Concerns. 
 
ESH&A Topical Appraisals 
Environment, Safety, Health and Assurance (ESH&A) performs topical appraisals of Ames 
Laboratory organizations in order to assist the Programs/Departments to fulfill their safety 
responsibilities and to fulfill the Laboratory's requirements to perform independent assessments.   
ESH&A in agreement with the Ames Site Office utilizes a graded approach to determine 
applicability and frequency of specific topics of appraisals.   
 
10.3.4 TRAINING 
 


HAZARD IDENTIFICATION                                                                           #AL-130
Intended Audience: Mandatory for Safety Coordinators and 


Representatives. 
Suggested for all Group Leaders. 


Module Format: Classroom Instruction. Estimated completion 
time: 1.5 hours. 


Associated Retrain Period & Format: Five year retrain.  Classroom instruction. 
 
10.3.5 PERFORMANCE CHECKLIST 
 
Group / Section Leaders shall: 


 Correct identified safety deficiencies. 
 Report unresolved safety deficiencies to ESH&A. 


 
Safety Representatives shall: 


 Assist Group/Section Leaders with review of work being performed within their 
organization.  


 Report unresolved safety deficiencies to ESH&A. 
 
Safety Coordinators shall: 


 Assist Programs and Departments with Independent Walk-Through preparation and close out 
of safety deficiencies. 


 Report unresolved safety deficiencies to ESH&A. 
 
Department Manager and Program Directors shall: 


 Participate in Independent Walk-Throughs or provide a Program/Department representative.  
 Assure that identified safety deficiencies are corrected.  
 Report unresolved safety deficiencies to ESH&A. 


 
Environment, Safety, Health & Assurance (ESH&A) shall: 


 Conduct Independent Walk-Throughs. 
 Conduct ESH&A Topical Appraisals. 
 Conduct trend analysis of safety deficiencies. 
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FOREWORD


1. This Department of Energy (DOE) Guide is approved by the Office of Environment,


Safety and Health and is available for use by all DOE elements and their contractors.  


2. Beneficial comments (recommendations, additions, and deletions) and any pertinent data


that may improve this document should be sent to the Office of Worker Protection and


Hazards Management (EH-52), U.S. Department of Energy, Washington, D.C. 20585, by


letter or by sending the self-addressed Standardization Document Improvement Proposal


(DOE F 1300.3).


3. This Guide is intended to identify applicable methods for implementing the provisions of


DOE O 440.1, WORKER PROTECTION MANAGEMENT FOR DOE FEDERAL AND


CONTRACTOR EMPLOYEES.
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1.  INTRODUCTION


DOE O 440.1, WORKER PROTECTION MANAGEMENT FOR DOE FEDERAL AND


CONTRACTOR EMPLOYEES, establishes the framework for an effective worker protection


program that will reduce or prevent accidental injuries and illnesses. One element of the worker


protection program in DOE O 440.1 is Exposure Assessment (EA).  This Guide provides


acceptable methodologies for conducting EA for workers.


Exposure assessment should be included in the DOE and contractor written worker protection


program, as required by DOE O 440.1.  EA documentation should describe the methods and


rationale a site uses to characterize and monitor workers’ potential and actual exposures to


hazardous agents. 


2.  APPLICATION


DOE O 440.1 applies to all activities (including design, construction, operation, maintenance,


decontamination and decommissioning, research and development, and environmental restoration


activities) performed by DOE and its contractors (and their subcontractors). The Order (including


the functional area requirements in Attachment 1 to the Order) is applicable to all DOE elements


except the Naval Nuclear Propulsion Program and activities conducted under the Nuclear


Explosives and Weapons Safety Program relating to the prevention of accidental or unauthorized


nuclear detonations to the extent a requirement under this part cannot be implemented for a


particular facility in a manner that does not compromise the effectiveness of such activities.  The


Contractor Requirements Document (CRD) (Attachment 2 to the Order) delineates requirements


that are to be applied to contractors that have been awarded contracts for performing work for


DOE on DOE-owned or -leased facilities. Contractor compliance with the CRD will be required


to the extent set forth in a contract.


This Guide provides guidance for implementing the EA requirements of DOE O 440.1,


WORKER PROTECTION MANAGEMENT FOR DOE FEDERAL AND CONTRACTOR


EMPLOYEES.  In addition to DOE O 440.1, other directives containing requirements for EA are


applicable to DOE or its contractors [e.g., Title 29 Code of Federal Regulations (CFR) Part 1960,


Basic Program Elements for Federal Employee Occupational Safety and Health Programs and


Related Matters, and 42 USC Sect. 7274i,  Program to Monitor Department of Energy Workers
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Exposed to Hazardous and Radioactive Substances; for radiological hazards, consider 10 CFR


835, Occupational Radiation Protection, and the guidance contained in the series of


implementation guides (b through l) that accompany 10 CFR 835]. These guidelines are


discretionary and describe an acceptable mechanism for meeting the requirements of the Order,


but they are not the only acceptable mechanism.


Other related worker protection implementation guides for DOE O 440.1 include:


C G 440.1-1, WORKER PROTECTION MANAGEMENT FOR DOE FEDERAL AND


CONTRACTOR EMPLOYEES


C G 440.1-2, CONSTRUCTION SAFETY MANAGEMENT


C G 440.1-4, CONTRACTOR OCCUPATIONAL MEDICAL PROGRAM


C G 440.1-5, FIRE SAFETY PROGRAM


C G 440.1-6, IMPLEMENTATION GUIDE FOR USE WITH SUSPECT/COUNTERFEIT


ITEMS REQUIREMENTS OF DOE O 440.1, WORKER PROTECTION


MANAGEMENT; 10 CFR 830.120; and DOE 5700.6C, QUALITY ASSURANCE


3.  GENERAL INFORMATION


3.1 Background


DOE O 440.1 requires that actions to assess and mitigate exposures be taken by DOE and its


contractors.  This should be done in conjunction with establishing appropriate goals for exposure


reduction.


Specific applicable requirements for EA contained in DOE O 440.1 include:


C Identify existing and potential workplace hazards and evaluate the potential risk of


associated worker injury or illness. Assess worker exposure to chemical, physical,


biological, or ergonomic hazards through appropriate workplace monitoring (including


personal, area, wipe, and bulk sampling), biological monitoring, and observation.


Monitoring results need to be recorded.  Documentation shall describe the tasks and


locations where monitoring occurred, identify workers monitored or represented by the


monitoring, and identify the sampling methods and durations, control measures in place
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during monitoring [including the use of personal protective equipment (PPE)], and any


other factors that may have affected sampling results. [Sect. 4.i and Attachment 2, Sect. 9]


C Implement a comprehensive and effective industrial hygiene program to reduce the risk of


work-related  disease or illness at affected facilities.  Industrial hygiene programs shall


include the following elements:


-- Initial or baseline surveys of all work areas or operations to identify and evaluate


potential worker health risks. [Attachment 1, Sect. 5.a; and Attachment 2, Sect.


17.a]


-- Periodic resurveys and/or exposure monitoring as appropriate. [Attachment 1,


Sect. 5.c; and Attachment 2, Sect. 17.c)]


-- Documented exposure assessment for chemical, physical, and biological agents and


ergonomic stressors using recognized exposure assessment methodologies and use


of accredited industrial hygiene laboratories. [Attachment 1, Sect. 5.d; and


Attachment 2, Sect. 17.d]


C Evaluate workplace and activities (1) routinely by workers, supervisors, and managers and


(2) periodically by qualified worker protection professionals. [Sect. 4.i.(3) and Attachment


2, Sect. 9.c]


C Comply with the following worker protection requirements.


-- 29 CFR 1910, Occupational Safety and Health Standards.


-- 29 CFR 1915, Shipyard Employment.


-- 29 CFR 1917, Marine Terminals.


-- 29 CFR 1918, Safety and Health Regulations for Longshoring.


-- 29 CFR 1926, Safety and Health Regulations for Construction.


-- 29 CFR 1928, Occupational Safety and Health Standards for Agriculture.


-- 10 CFR 835, Occupational Radiation Protection.


-- American Conference of Governmental Industrial Hygienists (ACGIH), Threshold


Limit Values for Chemical Substances and Physical Agents and Biological


Exposure Indices (most recent edition), when ACGIH Threshold Limit Values


(TLVs) are lower (more protective) than Occupational Safety and Health
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Administration (OSHA) Permissible  Exposure Limits (PELs).  (When ACGIH


TLVs are used as exposure limits, DOE operations shall nonetheless comply with


the other provisions of any applicable OSHA-expanded health standard.)  The


TLVs for exposures to laser emissions in the ACGIH Indices are excluded from


this requirement.


-- American National Standards Institute Z136.1, Safe Use of Lasers. (Only the


exposure limits and technical requirements apply. Programmatic components of


American National Standards Institute Z136.1 do not apply.) [Sect. 4.l and


Attachment 2, Sect. 12]


DOE and its contractors should be able to demonstrate an exposure assessment strategy that


includes:


C A basis on national consensus standards, such as that developed by the American


Industrial Hygiene Association, A Strategy for Occupational Exposure Assessment


(hereafter referred to as the “AIHA Strategy” document).  The contractor should


document the approach chosen in the written worker protection program required in DOE


O 440.1.  For radiological hazards, DOE and its contractors should consider 10 CFR 835,


Occupational Radiation Protection, and the accompanying series of implementation


guides (b through l).  


C Documentation as a part of the written worker protection program the approaches to be


used in complying with 42 USC Sect. 7274i, Program to Monitor Department of Energy


Workers Exposed to Hazardous and Radioactive Substances.  In addition to guidance in


the “AIHA Strategy” document, DOE and its contractors should consider other practices


for exposure assessment and health surveillance that incorporate a preventative public


health approach and that link the surveillance of workplace hazards, medical surveillance,


reduction and prevention of exposure and disease (see Preventing Occupational Disease


and Injury, American Public Health Association, and Public Health Surveillance, Van


Nostrand and Reinhold, for more information on the public health model.)


C Demonstration of compliance with applicable requirements and document the acceptability


or uncertainty of exposures.
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C Use of existing data about facilities, equipment, materials, and tasks for implementing


strategies to identify potential hazards and to prevent or mitigate exposures.


C Linking of data about hazards, exposures and medical monitoring to individuals and


groups of individuals.


C Focused exposure and medical monitoring through prioritizing and targeting individuals


and groups at significant potential risk.


C Documented analysis of the hazards of jobs and tasks.


C Documented medical monitoring and risk-estimating information.


C Trending of exposure measurements as an indicator of worker protection performance.


C Use of exposure information to focus worker protection efforts so that resources are used


efficiently.


3.2 Definitions


Absorbed Dose (D) (radiation):  Energy absorbed by matter from ionizing radiation per unit mass


of irradiated material at the place of interest in that material. The absorbed dose is expressed in


units of rads (or grays) (1 rad = 0.01 gray).


Administrative Control Level (ACL): The airborne concentration of a chemical contaminant


below which additional assessment may not be necessary.  The ACL should be initially set at 10%


to 25% of an occupational exposure limit (OEL) and should be confirmed or changed as


monitoring data and hazard analyses become available.  The ACL is intended to be used as a


decision point for determining compliance with the OEL and whether additional monitoring is


necessary to determine compliance.  The ACL is not intended to be used as a modified OEL.
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Area Sample: An environmental sample collected at a fixed point in the workplace that reflects


chemical contaminant concentrations or levels of physical or biological agents present at that


point.  Results from area sampling should be interpreted with caution because they do not


represent employees’ actual exposures to hazardous agents.


Bioassay:  The determination of the kinds, quantities, or concentrations and, in some cases,


locations of radioactive material in the human body, whether by direct measurement or by analysis


and evaluation of  materials excreted or removed from the human body.


Breathing Zone: A hemisphere forward of the shoulders with a radius of approximately 6 to 9


inches (i.e., an area as close as practicable to the nose and mouth of the employee being


monitored for a chemical or biological hazard).  Breathing zone samples provide the best


representation of actual exposure.


Collective Dose (radiation):  The sum of the total effective dose equivalent values for all


individuals in a specified population. Collective dose is expressed in units of person-rem (or


person-sievert). 


Committed Dose Equivalent (H ) (radiation): The dose equivalent calculated to be receivedT,50


by a tissue or organ over a 50-year period after the intake of a radionuclide into the body. It does


not include contributions from radiation sources external to the body. Committed dose equivalent


is expressed in units of rem (or sievert).  


Committed Effective Dose Equivalent (H ) (radiation):  The sum of the committed doseE,50


equivalents to various tissues in the body (H ), each multiplied by the appropriate weightingT, 50


factor (W ), i.e., (H ) = 3W H . Committed effective dose equivalent is expressed in units ofT E,50 T T,50


rems (or sieverts). 


Derived Air Concentration  (DAC) (radiation): For the radionuclides listed in Appendix A of 10


CFR 835, the airborne concentration that equals the annual limit of intake (ALI) divided by the


volume of air breathed by an average worker for a working year of 2000 hours (assuming a


breathing volume of 2400 m ). For radionuclides listed in Appendix C of 10 CFR 835, the air-3
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immersion DACs were calculated for a continuous, nonshielded exposure via immersion in a semi-


infinite atmospheric cloud. The values are based on the derived airborne concentration found in


Table 1 of the Environmental Protection Agency’s Limiting Values of Radionuclide Intake and


Air Concentration and Dose Conversion Factors for Inhalation, Submersion, and Ingestion


(EPA, 1988).


DOE-Prescribed Exposure Limit: Any mandatory limit on employee exposure to a hazardous


chemical, physical, or biological agent that is contained in a DOE regulation, Order, or Notice.


Dose (industrial hygiene):  The amount of a substance available for interaction with metabolic


processes of a worker following exposure and absorption.  The amount of a substance crossing


the exchange boundaries of skin, lungs, or digestive tract is termed absorbed dose; the amount


available for interaction with any particular organ or cell is termed the delivered dose for that


organ or cell.  


Dose (radiation): The amount of energy deposited in body tissue due to radiation exposure. 


Some types of radiation, such as neutron and alpha, deposit their energy more densely in affected


tissue than gamma radiation, thereby causing more damage to tissue. The term dose equivalent,


measured in rems, takes into account this difference in tissue damage. Therefore, 1 rem from


gamma radiation causes damage equivalent to 1 rem from alpha radiation. However, it takes 1/20


as much energy from alpha radiation as from gamma radiation to produce this 1 rem dose


equivalent.


Dose Assessment (radiation): The process of determining radiological dose and uncertainty


included in the dose estimate through the use of exposure scenarios, bioassay results, monitoring


data, source-term information, and pathway analysis.


Dose Equivalent (H) (radiation):  The product of the absorbed dose (D) in tissue (in rads or


grays), a quality factor (Q), and all other modifying factors (N). Dose equivalent is expressed in


rems (or sieverts) (1 rem = 0.01 Sv).
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Effective Dose Equivalent (H ) (radiation):  The sum of the products of the dose equivalentE


received by specified tissues of the body (H ) and the appropriate weighting factors (W )—that is,T T


H = ' W H .  It includes the dose from radiation sources internal and/or external to the body.E T T


The effective dose equivalent is expressed in rems (or sieverts).


Exposure Assessment (EA): The systematic collection and analysis of occupational hazards and


exposure determinants such as work tasks; magnitude, frequency, variability, duration, and route


of exposure; and the linkage of the resulting exposure profiles of individuals and similarly exposed


groups for the purposes of risk management and health surveillance. 


Exposure Profile:  A representation, commonly as a matrix or other means, of the most relevant


exposure and hazard determinants of a similarly exposed group or individual (e.g., population


demographics; type or nature of the hazard; work conditions; and exposure time, frequency, or


variability). This profile permits the health effects data or medical monitoring data to be evaluated


and inferences to be made so that linkages can be drawn between hazards and exposures for


purposes of qualitative estimation of risk or quantitative risk analysis and epidemiology, if


warranted. Such evaluations should be conducted in collaboration with occupational medicine.


Objectives include targeting exposure reduction, control efforts, and medical monitoring of


individuals or groups at significant risk of exceeding the Occupational Exposure Limit in order to


prevent adverse health effects.


External Dose or Exposure (radiation): That portion of the dose equivalent received from


radiation sources outside the body (i.e., external sources).


Hazardous Exposure:  Exposure to any toxic substance, harmful physical agent, ergonomic


stressor, or harmful biological agent that poses or may pose a recognized hazard to the health of


employees.


Health Hazard: Any hazardous agent (physical, chemical, or biological) or ergonomic stressor


for which there is statistically significant evidence based on at least one study conducted in


accordance with established scientific principles that acute or chronic health effects may occur in


exposed employees.  The term "health hazard" includes chemicals which are carcinogens, toxic or







9


highly toxic agents, reproductive toxins, irritants, corrosives, sensitizers, hepatotoxins,


nephrotoxins, neurotoxins, agents which act on the hematopoietic systems, and agents which


damage the lungs, skin, eyes, or mucous membranes.  Appendix A of 29 CFR 1910.1200 provides


further definitions and explanations of the scope of health hazards, and Appendix B of that


standard describes the criteria to be used to determine whether or not a chemical is considered to


be hazardous.  


Homogeneous Exposure Group (HEG): A group of employees whose exposures to a hazardous


agent have been determined to be statistically similar enough that, by monitoring a small number


of individuals in the group, the exposures of the remaining workers can be defined.  The group is


statistically homogeneous in the sense that the probability and distribution of exposures is the


same for all members of the group.


Internal Dose or Exposure (radiation):  That portion of the dose equivalent received from


radioactive material taken into the body (i.e., internal sources).


Medical Profile:  A representation, commonly as a matrix or other means, of the most relevant


medical monitoring data of a similarly exposed group or individual (e.g., a comparison of baseline


and periodic medical examinations and test data, along with exposure assessment data) in a


manner that allows inferences to be made about health effects.  This may be done to promote


analysis of data as a means to target primary intervention strategies to reduce exposures and


health effects, to facilitate employee counseling, to target medical monitoring of at-risk groups or


individuals, or to support epidemiology.  Information is fed back to industrial hygiene and health


physics professionals to assist them in making decisions about the need for continuing exposure


assessment or for improving monitoring strategies, controls, exposure reduction efforts, and


worker training.


Occupational Carcinogen: For purposes of this Guide, a chemical substance utilized in the


workplace that has been designated in the following sources as a carcinogen or potential


carcinogen: (1) National Toxicology Program, Annual Report on Carcinogens (latest edition); (2)


International Agency for Research on Cancer, Monographs (latest editions); (3) OSHA standard


29 CFR 1910, Subpart Z, Toxic and Hazardous Substances; and (4) American Conference of
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Governmental Industrial Hygienists, Threshold Limit Values for Chemical Substances and


Physical Agents.


Occupational Dose (radiation):  An individual’s dose due to exposure to ionizing radiation


(external and  internal) as a result of that individual’s work assignment. Occupational dose does


not include planned special exposures, exposure received as a medical patient, background


radiation, or voluntary participation in medical research programs.


Occupational Exposure Limit (OEL): A generic term used to represent:  (1) the concentration


or intensity of the agent that is allowable, (2) the time period over which workplace


concentrations are averaged to compare with the allowable intensity, and (3) the allowable level


of a determinant in a biological sample.  Some substances may have several OELs (e.g., one for 8


hours, one for 15 minutes, and a not-to-exceed ceiling).  OELs include regulated limits [e.g.,


OSHA's Permissible Exposure Limits (PELs)] and recommended limits [e.g., the Threshold Limit


Values (TLVs) published by the American Conference of Governmental Industrial Hygienists


(ACGIH)].


Permissible Exposure Limit (PEL): The maximum level to which an employee may be exposed


to a hazardous agent in a specified period, as defined by OSHA in 29 CFR 1910 or 29 CFR 1926.


(The airborne PEL is based on concentrations in the ambient air and does not consider personal


protective equipment.)


Personal Dosimetry (radiation):  Devices such as film badges, thermoluminescent dosimeters,


and pocket ionization chambers designed to be worn by an individual for the assessment of dose


equivalent. 


Personnel Monitoring (radiation):  Systematic and periodic estimate of radiation dose received


by personnel during working hours. Also, the monitoring of personnel, their excretions, skin, or


any part of their clothing to determine the amount of radioactivity present.
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Personal Monitoring: The process of measuring the concentration of a hazardous chemical in the


breathing zone of an individual, using a method such as a personal air pump to gather a sample for


analysis, a direct-reading instrument, or a monitor worn by the worker in the breathing zone.  For


physical or biological agents, it is the process of measuring the quantity that potentially contacts


or affects any part of an exposed individual.  Area monitoring is not considered personal


monitoring.


Professional Judgment:  That capability of an experienced professional to draw correct


inferences from incomplete data.  Such judgment is based on observation, analogy, past


experience, and peer review.  


Qualitative Assessment: The estimation of the magnitude, frequency, duration, and route of


exposure based on integration of available information and professional judgment.


Quantitative Assessment: The determination of the magnitude, frequency, duration, and route of


exposure based on collection and quantitative analysis of data sufficient to adequately characterize


exposures.


Risk Profile:  A representation, commonly as a matrix or other means, of the analysis of exposure


assessment data and medical profile data, resulting in a qualitative or quantitative estimation of 


the risk of health effects.  This estimation is used to guide risk management decisions and


decisions about the need for additional health effects, epidemiological, or toxicological studies. 


The profile should, at a minimum, relate the potential for exceeding the Occupational Exposure


Limit to observed or measured medical monitoring data or trends.


Senior Industrial Hygienist: A person who is certified in the practice of industrial hygiene or


who meets the American Board of Industrial Hygiene’s (ABIH’s) requirements for eligibility to


take the examinations for certification.  At a minimum, such individuals must have a college or


university degree in industrial hygiene; chemistry; physics; chemical, mechanical, or sanitary


engineering; medicine; or biology; special studies and training; and 5 years of full-time


employment in the professional practice of industrial hygiene.  (See the ABIH Bulletin for detailed


requirements for certification or eligibility for certification.) 
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Similar Exposure Group (SEG): A group of employees whose exposures to chemical


substances have been determined to be similar enough that monitoring the exposures of randomly


selected workers in the group provides data useful for predicting the exposures or exposure


profiles of the remaining workers. An SEG is also defined as a group of individuals who perform


the same jobs or tasks and who have similar potentials for exposure to a single hazardous agent. 


Exposure groups may be reclassified into Homogeneous Exposure Groups (HEGs), providing


that the Exposure Group meets the statistical requirements of an HEG, as defined in the “AIHA


Strategy” document.


Surveillance Linkage:  The process of relating exposure assessment, medical monitoring, and


risk data to individuals or similarly exposed groups.


4.  GUIDELINES


This section provides guidelines for implementing and documenting EA activities as well as


integrating EA with existing programs and operations. The overall approach is shown in Fig. 1.


This Guide is intended to address specific implementation issues relating to EA at DOE sites. 


Specifically, this Guide goes beyond encouraging DOE and its contractors to use appropriate


consensus standards and provides guidance on the integration of those standards with existing


DOE operations and requirements.  


The written worker protection program required by DOE O 440.1 should include the mechanism


for program integration with other disciplines, integration of hazards analysis from upper level


facility analysis to activity based analysis, documentation of exposure assessment, performance


measurement, exposure reduction and minimization goals, trends analysis, occurrence reporting,


work planning and project management, and a description of how EA is linked to integrated


safety management objectives.


4.1 Use of Technical Guidance


DOE and its contractors should consider using the most recent version of the following technical


guidance documents as appropriate to establish site-specific EA strategy and data analysis


methods:
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C American Industrial Hygiene Association (AIHA), A Strategy for Occupational Exposure


Assessment (the “AIHA Strategy” document);


C National Institute for Occupational Safety and Health (NIOSH), Manual of Analytical


Methods;


C N. A. Leidel, K. A. Busch, and J. R. Lynch, Occupational Exposure Sampling Strategy


Manual, NIOSH, January 1977;


C OSHA Technical Manual; 


C U.S. Environmental Protection Agency, Guidelines for Exposure Assessment;


C 10 CFR 835, Occupational Radiation Protection, and its implementation guides (b


through l); and


C The DOE Radiological Control Manual (DOE, 1994a) (commonly referred to as the


RadCon Manual).


The DOE element or contractor should consider the data analysis methods for non-radiological


hazards as described in the relevant preceding documents and analyze employee exposure data to


determine:


C compliance with DOE-prescribed exposure limits;


C distributions of the exposure data, to include geometric mean, geometric standard


deviation, variance, and cumulative dose for each worker for each hazardous agent;


C the distribution of exposures within similarly exposed groups, using accepted statistical


methods; and


C trends in exposure or biological monitoring data for individuals and groups of individuals


(i.e., exposure groups).


Figure 1 has been modified slightly from the “AIHA Strategy” document to incorporate aspects of


integration with other DOE requirements for hazards analysis, documentation, and occupational


medicine/health surveillance.   Note that the general EA process is applicable to both radiological


and nonradiological hazards.
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Figure 1. Overview of the Exposure Assessment Strategy
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4.2 Exposure Assessment Approaches


DOE O 440.1 requires DOE and its contractors to include at least the following items in their


assessments:


C Analysis of proposed new designs, operations, processes, materials, or equipment before


use to determine potentially hazardous exposures.  These analyses should be performed in


conjunction with the contractor's purchasing, engineering, and contracting organizations,


as appropriate [paragraph 4.i and Attachment 2, Sect. 9].


C Analysis of any changes (both proposed and completed) in operations, processes,


materials, control equipment, work practices, or personnel that have the potential to cause


new or additional hazardous exposures [paragraph 4.i and Attachment 2, Sect. 9].  


C A comprehensive baseline or periodic survey of all areas and operations identified by the


senior industrial hygienist or senior health physicist as having potential occupational


exposure hazards.  The survey should include input from line management, occupational


medicine, occupational safety, fire protection, radiation protection, environmental


protection, maintenance, and engineering, as appropriate [Attachment 1, Sect. 5.a, and


Attachment 2, Sect. 17.a]. 


Beyond the guidance for exposure assessment contained in the “AIHA Strategy” document, DOE


and its contractors should develop exposure assessment plans that recognize that exposure


assessment is an iterative process that begins with basic hazard identification (see Fig. 1) and is


linked to various other worker protection activities and requirements.  This planning process is


the critical step, and, depending on the nature of the hazard and the exposure potential, the


planning may lead to a decision that either no monitoring or various degrees and types of


monitoring (qualitative or quantitative) may be needed.  It is important to involve the workers and


appropriate staff (e.g., occupational medical staff and those responsible for hazard control) and to


document all rationale, results, and decisions.  This aspect should also be integrated into the DOE


or contractor integrated work planning and project management system. 
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4.3 Integration of Non-Radiological and Radiological Issues 


• Radiological hazards refer to those associated with ionizing radiation and radioactive


materials.  The health physicist is the professional concerned with protection of individuals


from these hazards.  Health physics, a discipline concerned with protection from ionizing


radiation, has its own dose terms such as absorbed dose, dose equivalent, and effective


dose equivalent, which have definite prescribed meanings.  In health physics, the term


dose refers to the energy absorbed by the tissue.  


• Industrial hygiene hazards include chemical agents; physical agents such as noise,


nonionizing radiation, temperature extremes, and vibration; ergonomic hazards; and


biological agents.  The industrial hygienist is the professional concerned with protection of


individuals from these hazards.


An important distinction between the disciplines is the focus of the industrial hygienist on using


exposure to estimate the risk to the individual, whereas the health physicist uses dose to estimate


the risk.  In industrial hygiene, worksite exposures are measured both to control risk and to


estimate individual risk.  In health physics, worksite exposures are measured to control risk,


whereas doses are measured or assessed to estimate individual risk.


This Guide primarily deals with exposure assessment for non-radiological hazards.  However, the


intent is to promote the integration of common aspects of work-activity-based hazards


assessments and exposure monitoring activities.  For the purposes of this Guide, radiological


hazards are considered a subset of physical hazards.  The industrial hygienist and the health


physicist should cooperate and exchange information in order to combine the strengths of both,


maximize controls, eliminate conflicts in approaches, expedite and streamline the process and


documentation effort, and communicate a coherent approach to workers and supervision. 


There are some distinctions between actions that should be taken for non-radiological  (industrial


hygiene) hazards and those that should be taken for radiological (health physics) hazards.   In


many respects, however, the distinction between the two disciplines is artificial.   Certain


substances (e.g., uranium) are both radiological and chemical hazards, and often exposures are


both chemical and radiological in nature.  
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This Guide does not attempt to restate guidance for radiological hazards that may be found


elsewhere (e.g., 10 CFR 835, Occupational Radiation Protection, and its implementation guides.  


In developing exposure assessments, DOE and its contractors should endeavor to integrate the


process of assessment of all hazards including radiological and non-radiological health hazards. 


The general approach, as noted in Fig. 1, applies to both radiological and non-radiological health


hazards.  Accordingly, the industrial hygienist and the health physicist should work as a team and


collaborate on developing their exposure assessments and integrate their documentation wherever


possible (e.g., in the development of Job Safety and Hazard Analysis, Job Work Planning


documentation, and integrated procedures for all potential hazards).


Limits for radiation exposures are defined in 10 CFR 835, Occupational Radiation Protection. 


Guidance for implementing the requirements of 10 CFR 835 has been prepared as a series of


implementation guides (DOE, 1993 b-l).  DOE regulations for radiological hazards partition the


dose into that received by the whole body, the skin, the eye, and the extremities.  Also, these


regulations provide specific guidance concerning dose to the embryos/fetuses of declared


pregnant females (10 CFR 835.206) and the exposures of minors (10 CFR 835.207) and members


of the public (10 CFR 835.208) to radiation during on-site access to DOE sites or facilities.   The


RadCon Manual provides additional guidance on (1) good practices for conducting a radiation


protection program and (2) methods for limiting exposures of workers to radiation and


radioactive material.  


4.4 Qualitative Exposure Assessment


4.4.1 Initial Hazard Identification


DOE and its contractors should consider the approaches contained in the “AIHA Strategy”


document in implementing the initial hazards baseline or characterization.  To meet the intent of


the requirements of DOE O 440.1, a review and appropriate inventory of available information


should be conducted.  This should also include an inventory of hazards, potential exposures, and


work activities/tasks; a list of potentially exposed workers; prior exposure monitoring data or an


estimate of potential exposures for similarly exposed groups of workers; and judgment of the


acceptability and uncertainty of the exposures.
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Qualitative exposure assessment should be incorporated into the design of a site's processes or


operations, the development of procedures, and the planning and control of work.  


DOE and its contractors should consider reviewing existing documentation and other available


sources of information on the hazardous agents used and the hazards that result from the way a


job or task is performed. Such sources may include:


C chemical inventories and the Material Safety Data Sheets (MSDSs) for those chemicals;


C standard operating procedures;


C site maps;


C experimental procedures;


C rosters of workers in facilities with known or potential hazards;


C process flow diagrams;


C environmental documents (e.g., EPA reporting documents);


C procurement documents;


C Occurrence Reporting and Processing System (ORPS) reports and Computerized


Accident/Incident Reporting System (CAIRS) reports;


C carcinogen control program data;


C OSHA 200 logs;


C facility operating manuals;


C Safety Analysis Reports (SARs);


C onsite walk-through observations; and


C input from trade workers, engineers, managers, worker protection professionals, and other


professionals.


Initial evaluations of priority employees and tasks for exposure monitoring and exposure


groupings should begin with:


C all agents having an OSHA or DOE-prescribed substance-specific standard,


C agents with short-term acute effects,


C occupational carcinogens (see definition in Sect. 3.), and


C any substance without an OEL or NIOSH Recommended Exposure Limit.
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Checklists have proven useful for initial hazard identification.  An example checklist for an


individual worker may be found in Appendix B, and an example for a hazardous waste activity


may be found in the DOE-EH/EM document, Handbook for Occupational Health and Safety


During Hazardous Waste Activities, June 1996.  


4.4.2 Integrating Qualitative Exposure Assessment into Work Planning


DOE O 440.1 requires that DOE and its contractors 


C “analyze and review designs for new facilities and for modifications to existing facilities


and equipment; operations and procedures; and equipment, product, and service needs”


[paragraph 4.i.(1) and Attachment 2, paragraph 9.a] and


C “implement a hazard prevention/abatement process to ensure that all identified hazards are


managed through final abatement or control.” [paragraph 4.j and Attachment 2, paragraph


10].


Department of Energy Acquisition Regulations (the DEAR clauses) require the contractor to


“ensure that management of environment, safety and health (ES&H) functions and activities


becomes an integral but visible part of the contractor’s work planning and execution process” (see


48 CFR 970.5204-2, Integrating Environment, Safety and Health into Work Planning and


Execution,paragraph b).


Early integration of exposure assessment with work planning activities will help to ensure that


potential exposures associated with the work are addressed in the work plan.  The use of a


multidisciplinary team in planning work will help facilitate this integration.  This team, convened


at the earliest stage of a job or project, can effectively plan the work to be done and include the


hazard characterization and exposure assessment to be performed as part of the job.  Team


members should include planners, engineers, managers, health and safety professionals,


occupational medicine staff, professionals from other technical disciplines, technicians, and


representative workers.   The DOE Enhanced Work Planning (EWP) initiative is an example of


how this aspect may be implemented and how this may fulfill the guiding principles of Integrated


Safety Management.  For more information on EWP, visit the EWP worldwide web site on the


Office of Environment, Safety and Health home page (http://tis-nt.eh.doe.gov/whs/) or call the
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DOE Occupational Safety and Health Standards Interpretations Response Line at 1(800)-292-8061.


Several of the activities associated with work planning are also beneficial in identifying the need


for exposure assessment; these include:


C Gathering and interpreting prior risk information.


C Performing a task- or project-based hazard analysis commensurate with the risk and


complexity of the work.


C Reviewing engineering drawings, process flow diagrams, and operational procedures to


understand potentials for worker exposure to hazards.


C Incorporating worker knowledge of past jobs and their hazards into the hazard analysis.


C Developing worksite access requirements, including permits, worker training, medical


qualifications, and other job-specific qualifications and hazard controls for all phases of the


project.


4.4.2.1 Role of Mentoring in Successful Exposure Assessment


Mentoring is an important component in implementing exposure assessments.  This should include


the mentoring of junior-level industrial hygienists by more senior industrial hygienists on the


technical aspects of EA, monitoring techniques, statistics, etc.  Training courses on EA are also


offered by the AIHA.


More important to the success of implementation is selection of a champion from line


management (not the industrial hygienist), who will act as a mentor and advocate within the


organization’s management structure, and an employee representative, who will promote worker


participation.  These individuals should take the lead in promoting EAs and hazards management


from an integrated team approach.  This is where the cost avoidance and risk management


benefits of performing EAs as a part of integrated work planning are derived.
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During the Enhanced Work Planning initiative (which included piloting aspects of EA, job hazards


analysis, and medical surveillance), DOE found that the sites that were most successful in


implementation were those with a strong line management advocate and those that employed the


mentoring concept.  This mentoring included not only technical professionals but also worker-to-


worker and manager-to-manager mentoring, with frequent and ongoing team communications. 


Accordingly, prime contractors should endeavor to promote mentoring and communicate the


importance of EA and team-building, not only internally (among line managers, safety and health


professionals, and workers) but also within its subcontractor organizations.  DOE’s Office of


Worker Safety (EH-5) is available to provide technical assistance by making available specialized


technical professionals to provide mentoring in the areas epidemiology, occupational medicine,


toxicology, statistics, and industrial hygiene.


In implementing EAs, DOE and its contractors are encouraged to review the lessons learned from


the Enhanced Work Planning pilot projects and use other relevant experiences in developing an


EA process that is tailored to how the organization accomplishes its mission and identifies and


manages its significant risks.  For more information on mentoring, the team approach, and


Enhanced Work Planning as a vehicle for implementing EA, see the Enhanced Work Planning


web site at http://tis-nt.eh.doe.gov/WPPHM/ewp/ewp2.htm.


4.4.3 Relationship of Integrated Safety Management to Exposure Assessment


Exposure assessment is an integral part of the Integrated Safety Management System (ISMS)


described in DOE Policy 450.4 and included in the DEAR clauses.  There should be a clear and


documented link of EA at all levels of hazard analysis (i.e., site, facility, and work/task level) as


part of the overal ISMS structure under Component 2, “Guiding Principles,” and Component 4,


“Core Functions.”  To accomplish this, analysis report data developed for the purpose of


performing the exposure-related hazards analysis at the site and facility level should be used as a


basis for work/task hazard analysis.  Similarly, the outcome of the hazards analysis conducted to


document and determine work activity hazards and exposures should be considered in reinforcing


other required analysis.  This also promotes the tie-in to the ISMS concept.
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4.4.4 Integrating Exposure Assessment as Part of Job Safety and Hazard Analysis


One approach that DOE and its contractors should consider is the integration of site and facility


EA data with the development of Job Safety Analyses (JSAs) and Job Hazard Analyses (JHAs). 


The JSA and JHA are key processes in evaluating and controlling hazards associated with planned


activities and specific tasks.  They are fundamental to safe, effective work control systems,


applied as part of Integrated Safety Management and Conduct of Operations.  These tools help


integrate health and safety issues into the work planning process.  JSAs break down tasks and


serve to identify and evaluate potential safety and health hazards. Relative to those hazards, the


JSA specifies minimum hazard control requirements.   Appendix B contains an example of a JSA


for an individual worker.


The methods for controlling the identified hazards are also specified or referenced in the JSA. 


This information is gathered from the  workplace characterization, hazard analyses (baseline and


periodic), and exposure assessments conducted as a fundamental part of the operation.  JSA


information, along with hazard characterization and analysis information, is incorporated into the


site-specific safety and health plan for hazardous waste activities, requiring task-based hazard


analyses. 


A JHA is generally conducted as part of the work control process as a specific task is planned.  It


applies the hazard analysis and exposure assessment information to delineate potential hazards and


specify control requirements.  The JHA is, in essence, a more detailed and task-specific JSA. 


Hazard control and safe work practice requirements fall out of the JHA and are included in the


task plan as well as in any associated safety or radiation work permits.  The JHA process may also


be used to specify exposure monitoring and assessment for the specific activity.


4.4.5 Integrating Exposure Assessment as Part of Environmental


Restoration and Facility Decommissioning


All safety and health professionals should be active participants in the development of the site


environmental remediation plans.  It is important that worker health and safety and exposure


assessment considerations (both non-radiological and radiological) be incorporated into the


decision-making and review process during preparation of a site’s environmental remediation or


facility decommissioning plans as well as the more task-specific Health and Safety Plan (HASP).
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If this is not done, the amount of exposure data collected will be insufficient to characterize


worker exposure levels.  The development of an exposure assessment strategy in tandem with the


development of the environmental remediation plan affords the most efficient use of available


monitoring resources.  Similarly, the multidisiplinary team concept explained in the work planning


section of this Guide may also be useful in developing environmental project plans.  Data from


environmental monitoring equipment and site characterization methods (i.e., EPA approved


methods) may be useful in determining the premonitoring requirements, in identifying needed


hazard assessments, and in the continual reevaluation of the hazards and EA.


The primary difference between hazardous waste operations and conventional industrial


operations is, for EA purposes, the non-routine nature of the work.  Decontamination and


decommissioning work can also differ considerably from industrial operations in terms of


technologies applied, associated health risks, and the degree of variability of worker exposures. 


Because of these differences, the potential health risks of these unique technologies need to be


evaluated and emphasized in the EA plan.   In evaluating the technologies to be utilized, the safety


and health professional should become familiar with the operations and tasks associated with each


technology for the purpose of evaluating the potential for exposure and health effects risks and


developing the exposure monitoring plan.  The environmental remediation plan should be


thoroughly examined, and key activities and applied technologies of the remediation should be


identified.  Each activity or operation should be identified, along with its location within the


worksite and its expected duration.  Site grid maps should be developed, denoting boundaries and 


exposure zones and listing the respective hazards.  Finally, each worker should be classified into


similar exposure groups/exposure zones so that they may be linked to hazards and work


tasks/activities.   Breaking out this information helps to make worker exposure assessment more


manageable and is important for proper medical surveillance and  evaluation of health risks.  An


advantage of using "exposure zones" is that it facilitates segregation of exposure data based on


locations and/or tasks. [See M. Corn and N. A. Esmen, "Workplace Exposure Zones for


Classification of Employee Exposures to Physical and Chemical Agents," J. Am. Ind. Hygiene


Assoc., 40:47 (1979).]


DOE Standard 1120-98, INTEGRATION OF SAFETY AND HEALTH INTO FACILITY


DISPOSITION ACTIVITIES, provides useful guidance for integrating and enhancing worker and
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public safety during facility disposition activities.  This standard provides supplemental


information for integrating safety and health considerations with project management


requirements in DOE O 430.1, LIFE-CYCLE ASSET MANAGEMENT (LCAM), and associated


guidance in DOE G 430.1-3, DEACTIVATION IMPLEMENTATION GUIDE, and DOE G


430.1-4, DECOMMISSIONING IMPLEMENTATION GUIDE.  In addition, DOE S 1120-98 is


designed to support an ISMS, consistent with the guiding principles contained in DOE P 450.4,


INTEGRATED SAFETY MANAGEMENT SYSTEM, and discussed in DOE G 450.4-1,


INTEGRATED SAFETY MANAGEMENT SYSTEM GUIDE.


4.4.6 Qualitative Exposure Monitoring


DOE and its contractors should consider the approaches contained in the AIHA Strategy in


developing an approach for qualitative monitoring.  Additionally, in order to comply with DOE O


440.1, DOE and its contractors should prepare and document a plan for conducting monitoring


the hazards identified as warranting further evaluation.  This determination may include qualitative


monitoring using survey instruments and should give priority to the highest-risk work as


determined by a qualitative  assessment.  Qualitative assessments should be conducted by or under


the supervision of a senior industrial hygienist, who should determine if there is a need for more


focused qualitative or quantitative EA.


The qualitative assessment should be incorporated into any job safety analyses or work planning


processes under consideration.  (See DOE G 440.1-1 for additional information about hazard


analysis techniques.)  The analysis should focus on only those tasks that are directly linked to


hazards and exposure potentials. Table 1 illustrates an example of one ranking method to assign


risks to qualitative exposure potentials. 


Table 1.  A Suggested Method for Assigning Qualitative Risks to Exposure Potentials


Exposure Potential Relative Risk


If ALL Data Are < ACL Low Risk


If ANY of the Data Are > ACL May Be at Significant Risk


Needs Further Evaluation as compliance with the OEL may  be uncertain


If the Data Indicate a Potential for Frequent Significant Risk 


Exposures > OEL
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These analyses should be performed in collaboration with front-line workers, line management,


maintenance, the occupational medical organization and, if necessary, toxicologists and


epidemiologists.  Sources of this information may include MSDSs as well as publications of


governmental and private organizations (e.g., OSHA, NIOSH, AIHA, ACGIH, and Patty’s


Industrial Hygiene and Toxicology, edited by George D. Clayton and Florence E. Clayton, John


Wiley & Sons, Inc., New York).


The predominant exposure determinants and events [such as frequency, magnitude, and variability


of exposure and tasks; route of exposure; potentials for short-duration tasks and exposures


(acute) and long-term or frequently repeated tasks and exposures


(chronic); and the adequacy and potential for failure of engineering and work practice controls]


should be considered and documented as a part of this qualitative EA.


When conducting exposure assessments, it may sometimes be appropriate for DOE or the


contractor to set a site-specific administrative control limit (ACL) to serve as a "trigger point" for


additional samples, more frequent monitoring, and a more detailed assessment. Typically the ACL


is initially set at one-tenth to possibly one-fourth the OEL.  Exceeding the ACL indicates that


exposures may be above the OEL, which would necessitate more detailed hazard characterization


and increased monitoring.  These ACLs are discussed in more detail in Section 4.4.6.2.  If


exposures are measured or suspected to be above the ACL, it is appropriate to proceed with more


detailed EAs.  If the exposure potentials are below the ACL, then routine EAs may be


discontinued.  Periodic re-evaluation may be needed after routine EAs are discontinued to


determine if changes have occurred that can adversely affect exposures.  If DOE or its contractor


chooses not to use an ACL approach, then they should document the process and data analysis by


which exposures are determined to be acceptable with respect to compliance with the OEL.


The qualitative EA should include an evaluation of potential exposures via inhalation, ingestion,


dermal contact, physiological interactions, and ergonomic factors.  The plan for qualitative EA


should also describe the processes and work areas to be evaluated for the assessment, specific


observations to be made, and preliminary measurements to be taken (such as air flows, noise


levels, non-ionizing radiation levels, heat stress risk factors, ergonomic risk factors, and airborne


chemical levels).  
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As part of the qualitative EA, DOE and its contractors should review relevant information and


determine whether employees are potentially exposed to airborne concentrations in excess of the


OEL or site-specific ACL and to physical, biological, or ergonomic hazards.  When the initial


qualitative assessment suggests exposure potentials that exceed allowable standards, all


employees in those work areas should be identified as potentially at risk and should be more fully


evaluated for exposure and potential health effects.


Where previous measurements have indicated that exposures for individuals or SEGs are below


the ACL, these data may be used to document acceptably low exposures without the need for


additional exposure monitoring.


4.4.6.1  Development of Exposure Profiles and Identification of Exposure Groups


The development of exposure profiles and identification of exposure groups helps to establish


priorities for further assessments based on the exposures of individuals or groups.  An exposure


profile is usually a graphic representation of the most relevant exposure and hazard determinants


of a similarly exposed group or individual (e.g., population demographics; type or nature of the


hazard; work conditions; and exposure time, frequency, or variability).


DOE and its contractors are mandated by Federal law to identify workers at significant risk of


exposure due to DOE work activities under  42 USC Sect. 7274i, Program to Monitor


Department of Energy Workers Exposed to Hazardous and Radioactive Substances.  As such, the


exposure profile with matrix documentation is one approach that may be used to link workers,


hazards, and exposures to enable the targeting of medical monitoring as required by 42 USC Sect.


7274i.  As illustrated in Fig. 1, this activity should be a part of both qualitative and quantitative


exposure assessment. 


Once the available data have been collected and analyzed, a matrix may be formed to show the


exposure potentials and risk for each task.  An example matrix is provided in Table 2.  Such a


matrix, which compares the jobs or tasks with the risks and any monitoring data that have been


collected, can aid in identifying the high-risk exposure potentials and to prioritize for additional


exposure monitoring.  Collectively, these matrices can be used to develop a site’s baseline hazard,


risk, and exposure profile.  This site profile can be used to determine priorities, the resources
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needed to manage those priorities, and the vulnerabilities that will remain by not addressing the


lower priorities.  


Table 2.  Example Exposure Matrix


Benzene Carbon Tet HFl Ammonia


Remote Drum Sampling Low Risk Low Risk Concentration below Low Risk


the level of detection 


Low Risk


Drum Opening Suspect Suspect 35 mg/m Suspect 1 mg/m Measured 1 mg/m


5-35 mg/m  Significant Significant Risk  May be at Significant Low Risk3


Risk Risk


3 3 3


Manual Fluid Transfer Suspect Concentration measured Suspect 1 mg/m


5-35 mg/m at 0.5 mg/m  -  Low May be at Significant3


Significant  Risk Risk Risk


3


3


Linking exposures to specific workers also allows the exposure matrix to be used to create an


exposure profile of individual workers, groups, and facilities, which, in turn, makes it possible to


divide workers into Similarly Exposed Groups (SEGs). Quantitative assessments should identify


individuals and SEGs with significant exposure potentials and attendant risks of chronic health


effects.  


A sufficient number of individuals should be monitored to establish an exposure profile within the


SEG, and the representativeness of the determining data should be described by statistical values


and a determination of the homogeneity of the exposure potentials of the group.  As matrices are


completed for multiple work activities, the exposure profile becomes more accurate and complete. 


DOE and its contractors should consider linking exposure profiles to medical profiles and risk


profile data to support integrated health surveillance and risk management activities (see


definitions of medical profile and risk profile in Sect. 3.2).


Information from the exposure matrix should be considered in refining the EA strategy.   As data


are gathered from qualitative screening and quantitative exposure monitoring, they are used to


make a number of decisions about the need for continuing or ending EAs; the adequacy of control


measures; the sufficiency of monitoring strategies; the need to establish a biomonitoring program
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or to discontinue biomonitoring; etc.  The conclusions, rationale, and actions at each EA decision


stage should be documented and kept current.


If the site history and planned activities indicate that there is either low or no potential for worker


exposure to chemicals, radiation, or other physical agents, additional EA activities or controls are


not necessary.  In such cases, these conclusions and the supporting rationale should be


documented.


Appendix B is an example of a simple method to capture hazard characterization information for


an individual worker.


4.4.6.2  Administrative Control Limits


The ACL is a useful statistical screening tool to distinguish exposures that require continued or


increased monitoring efforts from those that require no action. The function of the ACL


(according to Leidel et al., 1977) is to designate an exposure level at which monitoring


procedures become appropriate. 


Usually, an ACL is set to one-tenth or possibly one-fourth the OEL when monitoring is initiated


or when there are not yet sufficient data to generate a statistically valid exposure profile.  If, in


initial monitoring, the ACL is not exceeded, this is an indication that the actual exposures are


acceptable with respect to the OEL and additional exposure monitoring may not be needed.  This


is not to say that DOE and its contractors should establish or use ACLs as a surrogate for the


OEL, thus driving exposures to progressively lower levels. Based on statistics, the probability of


exceeding the OEL is less than 5% if initial, random "measured" exposures are less than one-tenth


the OEL and if exposures are not highly variable.  It should be noted that, as the ACL is increased


(e.g., initial measured exposures are less than one-fourth the OEL), the probability of exceeding


the OEL increases [see R. M. Tuggle, "The NIOSH Decision Scheme," J. Am. Ind. Hygiene


Assoc., 43:493 (1981); J. Cohen, "Establishing 'Action Levels' in Exposure Assessment


Programs," in Exposure Assessment Reviews, U.S. Department of Energy, UCRL-AR-118076


(1993); and Patty’s Industrial Hygiene and Toxicology, L. J. Cralley and L. V. Cralley, eds.,


Volume 3A (most recent edition)].
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The ACL can be set at a level other than one-tenth or one-fourth the OEL for specific chemical


hazards, depending on the circumstances.  This may permit a reduction in sampling while


maintaining confidence that the OEL is not exceeded.  An ACL differs from an action level in that


an ACL is not a prescribed level; it is site specific, and it is simply a "trigger point" for increasing


or decreasing the amount of assessment/monitoring recommended to maintain confidence that


exposures are below the OEL.  An action level is a limit prescribed by DOE or OSHA that may


trigger mandatory measures (exposure monitoring, medical monitoring, controls, PPE, etc.).  The


determination that exposures are below the ACL does not involve statistical analysis; rather, such


determination is simply based on exposure measurements being below the ACL. 


4.4.6.3  Use of the ACL for Non-Radiological Versus Radiological Hazards


The purpose of ACLs is not the same for nonradiological hazards as it is for radiological hazards. 


An ACL for nonradiological hazards is not intended to be used as a surrogate OEL or to


continuously drive exposures progressively lower. The ACL for nonradiological hazards is


intended to initially demonstrate confidence that exposures are below the OEL until sufficient


samples are obtained to perform appropriate statistical analysis to document that exposures are


acceptable with respect to the OEL.  Therefore, the ACL for nonradiological (industrial hygiene)


hazards is based upon demonstrating confidence that most of the exposures (e.g., 95%) are below


the OEL.


For radiological hazards, the ACL is based on the total effective dose equivalent for exposures to


radiation and radioactive material.  The DOE annual ACL for radiological hazards is 2 rem, and


the lifetime control level is the number of rems equal to the worker's age in years.  The total


effective dose equivalent (TEDE) includes both exposure from external sources of radiation and


committed effective dose equivalent from internal depositions of radioactive materials.  The


RadCon Manual also requires that each contractor establish ACLs and suggests an annual target


level of 500 mrem.  Specific approvals are required to exceed established control levels, as noted


in the RadCon Manual.   In addition to establishing limits for radiation exposures, 10 CFR 835


also establishes criteria for monitoring the exposure of workers to radiation and radioactive


materials.  In particular, monitoring an individual for external exposure to radiation is required


when that individual is likely to receive an effective dose equivalent in excess of 100 mrem/year,


as stated in 10 CFR 835.402 and DOE O 440.1.  
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4.5 Quantitative Exposure Assessment


DOE and its contractors should consider the approaches contained in the AIHA Strategy in


developing their quanititative EA.   Quantitative exposure assessment is warranted for workers


who have significant potential for exposure to health hazards and who may be exposed above the


OEL, as indicated by the results of the qualitative EA.  Similarly, the ACL may be used to trigger


the need for more quantitative personal monitoring to characterize workers’ exposures.


Monitoring efforts should be reevaluated as the job or task progresses.  Monitoring should be


eliminated when DOE or the contractor is confident that enough samples have been obtained to


adequately characterize workers’ exposures with respect to compliance with the OEL.  Where the


tasks are highly variable or where there is a potential for high exposures, more frequent


monitoring should be considered as should increasing the number of workers to be monitored.  


4.5.1 Analysis of Qualitative Exposure Assessment Results


Qualitative assessment results should be analyzed to determine the need for and provide the basis


for a quantitative exposure monitoring plan.  


When available or initial qualitative data are insufficient to support decisions about the need for


quantitative monitoring and to determine compliance with the OEL, the decision process should


proceed based on best information and judgment of the worker protection professional.  In doing


so, there is a need to document the judgments, strength of the evidence, likelihood of exceeding


the OEL and potential adverse health effects, limits of effective or feasible risk management


actions, and need for further data or better understanding of health effects/outcomes.  


Examples of typical task-based monitoring that may identified by the Job or Hazard Analysis


include:


C 8 hr time-weighted average (TWA),


C Maximum 15-minute short-term exposure limit (STEL),


C Average 15-minute STEL,


C Amount of time > 10% of the OEL,


C Amount of time between 10 % and 50 % of the  OEL,


C Amount of time > TLV-Ceiling,
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C Amount of time > 50% of the OEL, and


C Amount of time > the OEL.


For additional guidance about such situations, see the “AIHA Strategy” document.


4.5.2 Quantitative Exposure Monitoring


If worker exposures exceed (or are likely to exceed) the OEL, as indicated by qualitative


exposure monitoring, a quantitative exposure assessment, which includes the following, should be


conducted:


C A written EA plan for each process or work area.  


C Coordination with the occupational medical organization to determine the need for


medical/biological monitoring and evaluation of the potential for ingestion or skin


absorption, which could contribute to the employee's exposure.


C Development and supervision of the conduct of the EA by a Senior Industrial Hygienist


utilizing methods such as those described in the NIOSH Occupational Exposure Sampling


Strategy Manual and the “AIHA Strategy” document. 


Exposure data should be maintained such that (1) the resulting exposure measurements and tasks


can be linked to the employee or the exposure group and (2) the EA records and medical


monitoring data can be made available to employees, their authorized representatives, and other


personnel authorized to retrieve their records.  Documentation should, as a minimum, describe the


tasks and locations where monitoring occurred, identify workers monitored or represented by the


monitoring, and identify the sampling methods and durations, control measures in place during


monitoring (including the use of PPE), and any other factors that may have affected sampling


results.  More detailed instructions may be found in a guide developed jointly by the ACGIH and


the AIHA, Key Data Elements for an Occupational Exposure Database, Guidelines and


Recommendations.  In developing information systems for industrial hygiene data, DOE and its


contractors should consider the information contained in a document developed by the DOE


Working Group on Exposure Assessment, A Systems Requirements Document for the U.S.


Department of Energy Industrial Hygiene Database.







32


After the monitoring data have been collected and analyzed, certain judgments can be made about


potential risk, based on monitoring results in relation to the ACLs and potential health effects. 


Table 3 shows an example of the decision process that DOE or its contractor should document. 


Two courses of action are appropriate, depending on whether the risk is judged to be low or


potentially significant.  Such analysis is appropriate for both qualitative and quantitative


assessments. 


Table 3. Example of Data Analysis Outcomes


Case 1 - Low Risk


If  .  .  . Then  .  .  .


1. Monitoring results are below an established Routine exposure monitoring may be stopped, the


administrative control level (ACL) supporting rationale should be documented, and


or


2. Monitoring results are above the ACL but the data


provide statistical confidence that exposures will not


exceed the OEL


periodic re-evaluation should be conducted. The ACL


should be adjusted based on statistical analysis.


Case 2 - Potential Significant Risk


If  .  .  . Then  .  .  .


1. Monitoring results exceed the ACL and may exceed Develop a plan for additional quantitative monitoring,


the OEL conduct monitoring, analyze data, and continue until the


or


2.  The available information is inadequate to define the


extent to which health hazards exist at the worksite


situation improves to become Case 1 or until sufficient


samples are obtained to document compliance relative


to the OEL.


4.5.2.1  Considerations for Integrating Radiological Monitoring


DOE and its contractors should integrate both non-radiological and radiological monitoring


requirements in project plans and operational procedures for all identified hazards.  Whenever


possible, exposure monitoring plans should be integrated at the work activity level to clearly


communicate to workers, supervisors, and project managers the hazards and monitoring


requirements to be implemented.  Considerations for inclusion of radiological hazards include:


quantitative assessment of the radiation dose received by workers is performed using (1)


dosimeters for exposure to external radiation and (2) bioassay for exposure to internal radiation. 


To quantify individual exposure to external radiation, the individual wears a radiation dosimeter. 
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Depending on the radiological conditions, the individual may be issued a whole body dosimeter


and dosimeters for the extremities (wrists, fingers, and ankles).  Supplemental dosimeters such as


pocket ionization chambers (pencils) also may be used.  Guidance on external monitoring can be


found in the implementation guide on external dosimetry (DOE, 1993e).  In situations involving


highly variable radiation fields or highly radioactive discrete particles, multiple or special


dosimetry may be required.  Guidance is provided in the RadCon Manual, Articles 512 and 348.


The Radiation Exposure Monitoring System (REMS) was developed as a central repository and


gives DOE personnel remote access to occupational radiation exposure monitoring data.  The


repository contains occupational radiation exposure records for all DOE employees and


contractor personnel that were submitted formerly in accordance with DOE O 5484.1,


ENVIRONMENTAL PROTECTION, SAFETY, AND HEALTH PROTECTION


INFORMATION REPORTING REQUIREMENTS, and now under DOE O 231.1,


ENVIRONMENT, SAFETY AND HEALTH REPORTING.  The complete data dictionary is


available in the DOE REMS System User Reference Manual.  The REMS Oracle database can be


queried and viewed by any product that has the ability to connect to the Oracle 7.1 database.


The REMS database provides data for the annual DOE Occupational Radiation Exposure Report. 


The report summarizes and gives analysis of the occupational radiation exposure received by


individuals associated with DOE activities.  The report is intended to be a tool for managers in


their management of radiological safety programs and commitment of resources.  The report and


the database are the culmination of a significant effort in cooperation with the field, other DOE


Offices responsible for related databases, and outside stakeholders such as universities and


international agencies involved in radiation protection.


Requests for copies of the report or access to the data files used to compile the report should be


directed to Nirmala Rao, REMS Project Manager, U.S. Department of Energy, Office of Worker


Protection Programs and Hazards Management, Germantown, MD 20874.  In addition, access to


the REMS databases, query capability, and the annual DOE Occupational Radiation Exposure


Report are available on the worldwide web (http://rems.eh.doe.gov/).
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4.5.2.2  Apply Statistical and Trend Analysis


To fully assess the exposure of workers to hazards and demonstrate compliance with the OEL, it


may be necessary to employ an appropriate level of statistical techniques.  The use of an ACL at


10% of the OEL is based upon application of statistics in order to initially be reasonably confident


that exposure are acceptable with respect to the OEL. Once sufficent samples are obtained, other


valuable statistics (including means, confidence limits, tolerance limits, and coefficients of


variation) should be considered.  These techniques, which can be used to describe exposure levels,


are discussed in detail in the AIHA Strategy and in NIOSH's Occupational Exposure Sampling


Strategy Manual.  Analysis of exposure information over time can be used as indicators of


performance in reaching established goals (see Sects. 4.6.1.1, “Performance Indicators,” and


4.6.1.2, “Exposure Reduction Goals”).


4.5.2.3  Determine Need for Further Monitoring Based on


Compliance with Exposure Limits


For chemical exposures, compliance with occupational exposure limits (OELs) can be determined


by comparing the monitoring results with the ACL or statistically to the OEL, as described in


Sect. 4.4.6.2.  Table 4 describes industrial hygiene compliance considerations.


4.5.2.4  Determine Adequacy of Controls


Qualitative exposure information and quantitative data may also be used to determine the


adequacy of existing work controls.  This may be done by comparing the exposure levels under


existing controls with the OELs.  Once levels under existing controls have been examined, it may


be necessary to modify the controls or add new controls.  PPE used for controls should provide


adequate protection of the worker while avoiding any unnecessary stress that may be associated


with wearing PPE.


If, at some stage of the project, exposure levels are found to be consistently below the ACL and


PPE is no longer required, DOE or its contractor should determine if  the  monitoring portion


may be terminated.  The rationale for making any changes in required work controls and/or for


ending the EA should be documented.  
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Table 4.  Example Decision Matrix for Monitoring Needs


Based on Compliance Considerations


If .  .  . Then .  .  .


Exposure are below the ACL No further monitoring is needed.  This conclusion needs to be


documented. Only periodic monitoring, based on professional judgment,


is needed to verify conditions have not changed and controls remain


adequate.


Assessments of  existing, new or Develop  a monitoring plan to conduct quantitative monitoring.  Collect


changed operations indicate that sufficient numbers of samples to be determine that exposures are below


exposures are at or above the OSHA the action level.


action level or DOE-prescribed action


level


Exposure values may be greater than Determine the potential for exceeding the OEL; additional monitoring


the ACL or the potential to exceed the may be needed to determine compliance status.


OEL exists Qualitative or quantitative monitoring for active operations should be


repeated at least quarterly when monitoring results are greater than the


ACL but less than the OEL.  Conduct quantitative monitoring until


sufficient numbers of samples are obtained to characterize worker


exposures with respect to the OEL.


Exposure values exceed the OEL Conduct monitoring at least monthly for active operations (or more


frequently for short-term operations) until (1) a sufficient number of


representative samples are taken, or (2) the results demonstrate that


exposures are at or below the ACL, or (3) it is possible to demonstrate


with statistical confidence that exposures are below the OEL. If, after


collecting a sufficient number of samples, results indicate that work


conditions do not permit exposures to be maintained below the OEL,


continue monitoring to document exposure and take necessary protective


actions based on professional judgment (e.g., respiratory protection).


4.5.2.5  Use Hazard Information to Prioritize Monitoring


DOE and its contractors should utilize some form of  a hazard ranking scheme to aid in


prioritizing the site health hazards, which will facilitate development of the quantitative


monitoring plan and aid in documenting the decision process.  Such hazard ranking should


consider the potential for contact with the hazardous agent and the degree of exposure, as well as
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the toxicity or severity of health effects, to determine a sampling priority.  Examples of these


approaches may be found in the ACGIH Air Sampling Instruments Manual and the “AIHA


Strategy” document.  DOE and its contractors should be able to document a  preliminary


prioritization and determination of the need for quantitative monitoring and, if necessary, a list of


individuals at risk or Similarly Exposed Groups (SEGs).   Any uncertainties about exposures or


health effects/risks should be taken into account and documented, with higher priority given for


situations with higher uncertainty.


4.5.3 Frequency of Re-surveys


Work activities may change frequently, and exposure monitoring strategies should reflect this.


Periodically, exposures may need to be reassessed in order to update exposure profiles.  Decisions


concerning how frequently to repeat a survey should be based on professional judgment, taking


into consideration toxicity of the material, effectiveness of controls, and variability of the process.


DOE and its contractors should document a procedure and schedule for conducting re-surveys of


existing operations.  Re-surveys may be appropriate for existing operations where there is a


potential for employees to be exposed to hazardous agents.  This review may be conducted as


part of the periodic hazard re-evaluation required by DOE O 440.1.  An example strategy for re-


surveys might be:


C Industrial areas (e.g., research and development facilities, general industry areas, and craft


shops) should be evaluated at least annually, and more often if the senior worker


protection professional determines that potentially severe health hazards are present.  


C Frequently changing work sites (e.g., construction sites and hazardous waste sites) where


highly variable exposure potentials may occur should be evaluated as often as the senior


worker protection professional determines necessary to obtain sufficient samples to


characterize worker exposures.  


C Low-hazard areas (e.g., offices and nonhazardous facilities) should be evaluated at least


every 3 years.  Unoccupied buildings should be evaluated initially and thereafter as


frequently as deemed necessary by the senior worker protection professional.
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C An exposure assessment should be conducted whenever there is a change in process;


operations; work practices; chemical, physical or biological agents present; or personnel


that could affect the exposure of employees.  This should include a determination of the


need for additional quantitative exposure monitoring or medical monitoring. 


4.6 Uses for Exposure Assessment


4.6.1 Relationship to Performance Measures


Paragraph (e) of 48 CFR 970.5204-2 (the environment, safety and health DEAR clause) requires


that “on an annual basis, the contractor shall review and update, for DOE approval, its safety


performance objectives, performance measures, and commitments consistent with and in response


to DOE’s program and budget execution guidance and direction.  Resources shall be identified


and allocated to meet the safety objectives and performance commitments as well as maintain the


integrity of the entire System.”


The following questions focus on the goals and actions that DOE and contractor managers should


consider in measuring the effectiveness of their exposure assessment activities:


C Are we identifying those workers with a significant risk and conducting exposure


assessment on the highest-risk activities first?


C Are we identifying and evaluating contributing factors to exposures and implementing


strategies to prevent and mitigate exposure based on significant risks and potential health


effects to workers?


C Are we supplying to the occupational medical program data about exposures of


individuals and groups in order to prioritize and target medical monitoring efforts?


C Are we retaining job, task, and hazard identification and risk-estimating information and


making it available to workers and worker protection staff?







38


C Are we targeting exposure assessments to specific hazards and risks and measuring the


exposure levels that may create a significant risk of illness? (This should be determined in


concert with the occupational medical staff.)


C Are we trending exposure measurements and biological monitoring results and using them


as performance measures? (These data can help workers and managers understand and


improve working conditions.)


C Are we looking at high-risk tasks from the point of view of promoting safe acts and


behaviors that reduce exposure?  Are we also trending the improvement toward safe acts


as an indicator of the success of our programs?


4.6.1.1  Performance Indicators


DOE and contractor managers and worker protection professionals should consider using 


performance indicators to help prioritize areas requiring improvement.  Performance indicators


should incorporate goals to achieve preventive and mitigation objectives.  For chemical hazards,


the following examples illustrate some typical goals that might be appropriate:


• Compliance with the OEL


• Arithmetic mean exposure of specific hazardous agents (such as chemical carcinogens) per


SEG


• Number of exposure-related occupational illnesses shown on the OSHA 200 log


• Number of positive biological monitoring samples


Sites should determine the best indicators of performance in achieving these or similar goals,


taking care to ensure that these indicators do not lead to under-reporting. 


For more details about the use of performance measures, see DOE O 210.1, PERFORMANCE


INDICATORS AND ANALYSIS OF OPERATIONS INFORMATION;  DOE Standard 1048-


92, PERFORMANCE INDICATOR GUIDANCE DOCUMENT; and other applicable standards


and guidance.  
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4.6.1.2  Exposure Reduction Goals


DOE and its contractors should consider establishing exposure reduction goals (ERGs) that are


tracked for each significant risk group to help reduce exposures. This is not to say that ERGs are


needed for all agents, but they should be considered for agents, exposures, and significant tasks


that contribute to significant risks or exposure concerns (e.g., beryllium and other carcinogens).


This should be done in concert with the use of feasible controls.  Exposure reduction goals should


be established with input from all affected individuals (workers, industrial hygienists, line mangers,


occupational medicine staff, etc.).  The following questions should be considered in measuring


management’s performance in conducting exposure assessment:  


C Does upper management, with assistance from the industrial hygienist and the


occupational medical physician, set targets and priorities for exposure reduction efforts?


C Does line management develop and implement action plans to reduce unacceptable


exposures below the OEL or established goals?


C Does line management review performance in achieving the goals periodically (at least


annually) or when the actual exposure exceeds a pre-established level, such as the ACL or


OEL?


C Does line management prepare a summary of exposure reduction, mitigation, and control


efforts, as well as progress in achieving the site or facility exposure control or reduction


goals?  This report may include:


- Comparison of performance against goals and past measurements;


- Analysis of exposure profiles of targeted groups;


- Analysis of exposure mitigation recommendations; 


- Number of individuals exceeding the ACL and DOE-prescribed limits; and


- Summary of any trends of occurrences.


C Does line management determine needed improvements and propose appropriate goals?







40


4.6.2 Role of Exposure Assessment in Occupational Medicine and Medical Monitoring


Occupational medicine plays a vital role in primary prevention of illness and injury through


preplacement and other fitness-for-duty examinations aimed at ensuring that workers can perform


their jobs without creating undue risk to themselves or others. Ready access to the information


generated by exposure assessments can assist physicians in making more informed placement


decisions.  Secondary prevention of occupational disease is achieved through screening for early


signs of disease, while intervention is still possible and effective.  Exposure assessments also help


physicians focus examinations and medical surveillance on detecting specific occupational health


effects.


In turn, occupational medical programs contribute to exposure assessments through providing


examination results and conducting bioassay programs.  In addition, epidemiologic surveillance of


the rates of morbidity and clinical findings occurring among workers, when combined with


information on exposures, can be the first indicator of an unrecognized health hazard or a true


measure of the effectiveness of health protection programs.


Two key data elements that make exposure assessments useful in the operation of occupational


medical programs are links to rosters identifying exposed individuals and information about


whether monitoring data are representative or actual exposures.  Linking exposure data with


medical data reduces the uncertainty about whether exposures are adequately controlled.  It also


provides direction for employee health counseling and training for controlling exposures and


mitigating hazards.


Exposure assessments should be conducted in collaboration with occupational medical staff to


determine the potential for health effects and the advisability of specialized medical monitoring, 


bioassays, and epidemiologic surveillance.  When the potential for occupational health risks is


significant, medical monitoring is important because it provides information needed to validate


assumptions about presumed safe exposure levels.  The effective integration of exposure


assessments and occupational medical monitoring results helps to reduce uncertainties that are


inherent to the risk assessments which are often used to establish health protection standards.
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For more information about contractor occupational medical programs, see DOE G 440.1-4,


CONTRACTOR OCCUPATIONAL MEDICAL PROGRAM.  For Federal programs, see


Chapter VIII of DOE O 3790.1B, FEDERAL EMPLOYEE OCCUPATIONAL SAFETY AND


HEALTH PROGRAM. 


4.6.3 Role of Exposure Assessment in Exposure Prevention and Hazard Control


Once individuals or exposure groups with potential for uncertain or unacceptable exposures have


been identified and prioritized, engineering controls should be implemented, and workers should


be protected in the interim until such long-term controls are in place.  The decision-making


process should take into account such control issues as short-term vs. long-term controls,


feasibility and priority of controls, exposure levels, toxicity, and level of uncertainty.  Intervention,


prevention, employee training or counseling, and control measures should be implemented based


on the analysis of data obtained through application of the exposure assessment strategy.


4.6.4 Occurrences


DOE and its contractors are required by DOE O 232.1A, OCCURRENCE REPORTING AND


PROCESSING OF OPERATIONS INFORMATION, to use exposure assessment data to trigger


the reporting of incidents.  DOE and its contractors should consider establishing specific


performance measures relating to control of hazards and future incidents and exposure reduction


efforts.  As required by DOE O 440.1, DOE and its contractors report and investigate accidents,


injuries, and illnesses and analyze related data for trends and lessons learned.   More specific


hazard and exposure classification and reporting needs are contained in DOE O 232.1A.


5.  ADDITIONAL INFORMATION


For site-specific questions concerning the implementation of DOE O 440.1, contact the DOE


Operations Office’s or DOE contractor organization’s Worker Protection Manager.  For


additional information about the DOE Worker Protection Program, contact the Office of Worker


Health and Safety (EH-5).


EH-5 also develops and disseminates interpretations of DOE worker protection Standards.  A


toll-free response line has been established to address requests for interpretations.  Precedented


requests for interpretations are maintained in a database and can usually be addressed in a matter
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of minutes.  Unprecedented requests are addressed with a written response, usually within 20


working days.  The telephone number for the Standards Interpretation Response Line is 1-800-


292-8061.  Hours of operation are 8 a.m. to 4 p.m. (Eastern time) Monday through Friday.


For general questions regarding implementation of the occupational exposure assessment


requirements of DOE O 440.1 or for questions concerning the contents of this Guide, contact


David K. Pegram at 301-903-9840.
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Appendix A. Acronyms


ABIH American Board of Industrial Hygiene


ACGIH American Conference of Governmental Industrial Hygienists


ACL Administrative Control Level


AIHA American Industrial Hygiene Association


CAIRS Computerized Accident/Incident Reporting System


CFR Code of Federal Regulations


CRD Contractor Requirements Document


DAC Derived Air Concentration


DEAR Department of Energy Acquisition Regulations


DOE U.S. Department of Energy


EA Exposure Assessment


EJTA Employee Job Task Analysis


EPA Environmental Protection Agency


ERG Exposure Reduction Goal


ES&H Environment, Safety, and Health


EWP Enhanced Work Planning


HASP Health and Safety Plan


HEG Homogeneous Exposure Group


HF Hydrofluoric Acid


ISMS Integrated Safety Management System


JHA Job Hazard Analysis


JSA Job Safety Analysis


LCAM Life-Cycle Asset Management


MSDS Material Safety Data Sheet


NIOSH National Institute for Occupational Safety and Health


OEL Occupational Exposure Limit


ORPS Occurrence Reporting and Processing System


OSHA Occupational Safety and Health Administration


PEL Permissible Exposure Limit


PPE Personal Protective Equipment


REMS Radiation Exposure Monitoring System
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SAR Safety Analysis Report


SEG Similarly Exposed Group


STEL Short-Term Exposure Limit


TEDE Total Effective Dose Equivalent


TLV Threshold Limit Value


TWA Time-Weighted Average


UF Uranium Hexafluoride6
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Appendix B.  Example Hazard Characterization for an Individual Worker


[NOTE:  This appendix was adapted from the "Employee Job Task Analysis (EJTA)


Process for Completion" used with Enhanced Work Planning projects at the Hanford site.  The


purpose of the EJTA is to collect information about job requirements and potential hazards in the


workplace.  It asks questions about different aspects of jobs which have been planned or which


are currently being carried out.  It represents only one approach that may be considered in


implementing the hazards characterization element of the exposure assessment.  The assumptions


and professional judgements are those of the author and are offered to illustrate the process for


discussion purposes only.]


The purpose of this portion of the EJTA is to estimate the potential for an employee to be


exposed to a hazardous chemical, safety or health hazard so that he or she may be enrolled in the


appropriate medical surveillance monitoring program(s).  It will also be used to describe the


overall exposure profile of the employee.  This includes information on agents not currently


monitored by the industrial hygiene monitoring program.


On the appropriate section of the EJTA form, list in the spaces provided any raw materials,


intermediates, by-products, and products of processes conducted by the employee while


performing essential functions.  For example, an employee may potentially be exposed to uranium


hexafluoride (UF ) through inhalation while performing surveillance and monitoring functions on6


a gaseous diffusion stage.  Since UF  exothermically reacts with water vapor to form corrosive6


hydrofluoric acid (HF), then HF must also be listed as a potential chemical agent if the installation


is located in a non-arid area.  If the supervisor cannot readily access needed information, the


health and safety representative should assist in completing this section.


The information needed to complete this section can be obtained from the following sources


(there may be other sources not listed):


-health and safety reports


-remedial investigation/feasibility studies


-baseline human health risk assessments


-dose reconstruction reports
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-worker exposure evaluation


-safety analysis reports


-environmental impact statements


-industrial hygiene monitoring program data


-site or waste characterizations


-material safety data sheets


-programmatic environmental impact statement documents


Check only those characteristic hazards (if any) to which the employee may be exposed.


Chemical-specific criteria are listed in Table 1.  


NOTE: EXPOSURE ABOVE ANY LISTED CRITERION DOES NOT NECESSARILY MANDATE


ENROLLMENT INTO A MEDICAL SURVEILLANCE PROGRAM.


The procedure for completing this section is as follows:


C Check the box to the left of the agent if the employee is exposed or potentially


exposed to the specific agent.  Do not check if exposure is unlikely.


C Check box 1 if the employee is exposed or potentially exposed to the agent, but at


levels below the specified criteria as indicated in Table 1.


C Check box 2 if the employee is exposed or potentially exposed to the agent at


levels above the criteria but less than 30 days per year.


C Check box 3 if the employee is exposed or potentially exposed to the agent at


levels above the criteria for 30 days or more per year.


C Check box 4 if quantitative exposure data exist for the agent.  Do not check if


exposures are estimated based on qualitative analysis (i.e., integration of


information and judgment).
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Example:


If an employee is exposed to benzene at 0.6 ppm for 31 days per year as indicated by exposure


monitoring data, then the following should be checked: the box to the left of benzene, box 3 and


box 4.  However, if the determination of benzene exposure was based on qualitative data or


professional judgment, then check box 3 but not box 4.


NOTE: Not all agents have criteria to check boxes 1-3.  In these cases, a checkmark in the


box to the left of the agent should be made to designate potential exposure. 


Leaving the box blank indicates your judgment that exposure to that agent is


considered unlikely.


Table 1


Exposure Criteria Triggering Potential for Entry into Medical Surveillance Programs


Agent CAS Number Exposure Action Level Criteria


Arsenic (Inorganic) 7440382 5.0 Fg/m , 8-hour TWA, 30 or more days/year3


Asbestos ---------- 0.1 fiber/cm , 8-hour TWA3


1.0 fiber/cm , 30-min TWA3


Benzene 71432 0.5 ppm, 8-hour TWA, 30 or more days/year


1.0 ppm, 8-hour TWA, 10 or more days/year


5.0 ppm, 15-min. Avg., any period


Beryllium 7440417 0.5 Fg/m , 8-hour TWA 3


3.0 Fg/m , 15-min avg. 3


Cadmium 7440439 2.5 Fg/m , 8-hour TWA, 30 or more days/year 3


Formaldehyde 50000 0.5 ppm, 8-hour TWA


2.0 ppm, 15-min. avg.


Lead 7439921 30.0 Fg/m , 8-hour TWA, 30 or more days/year3


Noise N/A 1) Enrollment in a hearing conservation program is required


where workers are exposed to continuous, intermittent,


impact or impulse noise at or above 85 dBA as an 8 hour


TWA regardless of the use of any hearing protection; and


2) Continuous or intermittent sound levels higher than 85


dBA may not exceed the exposure time dependent limits;


and


3) No unprotected exposure to continuous, intermittent or


impact noise in excess of C-weighted peak 140 dB is


permitted.  


See WHC-CM-1-11, WKH 10.


Chlorine 7782-50-5 OSHA: 1 ppm PEL (ceiling)
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PCBs 53469-21-9 (42%) OSHA: 1 mg/m3 - 42% Chlorine


11097-69-1 (54%) OSHA: 0.5 mg/m3 - 54% Chlorine


Ammonia 7664-41-7 OSHA: 50 ppm PEL


Mercury 7439-97-6 ACGIH: 0.025 mg/m3


Particulates NA ACGIH: Total Particulates, 10 mg/m3


OSHA: Total Dust: 15 mg/m3


OSHA: Respirable:  5 mg/m3


Coal Dust NA Depends on respirable silica content


Synthetic Vitreous Fibers NA OSHA: Total Dust: 15 mg/m3


OSHA: Respirable:  5 mg/m3


ACGIH: Fiberglass: 10 mg/m3


(3 mg/m3 proposed)


NAIMA: Mineral or Glass Wools & RCFs aka Refractory


Ceramic Fibers:  1 f/cc


          0.1 f/cc (action limit)


ACGIH: Cristobalite (RCFs >1000 C.): 0.05 mg/m3


                                                 respirable


Lasers NA Employees who work with Class IIIB or Class IV lasers or


laser systems.


NOTE: For chemical agents not listed in Table 1 or not regulated under a substance specific OSHA standard, the


exposure criterion is defined as the OSHA action level, the ACGIH TLV, or half the OEL, whichever is less.


     


The figure on the following page is an example of one of the computer screens that is generated


by the Hanford EJTA software.







Potential Exposure Hazards


JTA


EJTA ID Last Name: First Name: Middle Name:


PLACEHOLDER MY RECORD


1        2        3 4 1        2        3 4


 


Regulated:


Paint/Resins:


Solvents:


1.  List
2.  List
3.  List


Welding:


1.  List
2.  List
3.  List


Carcinogens (List if not checked elsewhere.):


A1 or OSHA:


1.  List
2.  List
3.  List


Other Carcinogens:


1.  List
2.  List
3.  List


Other Chemicals (List if not checked elsewhere)


Chlorinated Solvents:


1.  List
2.  List


Other Solvents/Vapors:


1.  List
2.  List


Corrosives:


1.  List
2.  List


Chemicals:


1.  Other
2.  Other


Hazardous Waste (List if not checked           
elsewhere.):


1.  List
2.  List
3.  List


Particulates:


1.  Other
2.  Other
3.  Other


1,1,1-Trichloroethane


1,1,1-Trichloroethane


Isocyanates:


Epichlorohydrin:


Chlorine:


PCBs:


Ammonia:


Mercury:


Coal Dust:


Synthetic Vitreous Fibers:


Laser Light:


Arsenic Inorganic:


Asbestos:


Benzene:


Beryllium:


Cadmium Inorganic:


Formaldehyde:


Lead Inorganic:


Noise:


Lead:


Chromium:


Nickel (SS):


Chromium (SS):


Metal Fumes:
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Work with perchloric acid requires special 
care.  The Iowa State University Chemical 
Hygiene Plan has prescriptive requirements 
for work with chemicals. 
 
KNOW THE HAZARDS OF THE 
MATERIALS YOU ARE USING. 
 
All research activities at Ames Laboratory 
require approval by the Safety Review 
Committee.  The procedure used for this 
approval is READINESS REVIEW.  Make 
sure the activity you are working on has 
been approved via the Readiness Review 
procedure and that you are authorized to be 
performing work.  Ask your supervisor. 
 
Here are some general recommendations 
for work with perchloric acid 


 
Perchloric Acid 


 
Personal Protection 


 
Eye Protection:  Chemical-resistant splash 
goggles that are also impact resistant. 
 
Gloves:  Polyvinyl chloride (PVC) 
 
Ventilation:  Use in a hood with at least 
100 fpm face velocity.  If process involves 
heating or fuming, a dedicated, perchloric-
acid hood shall be used. 
 
Respirator:  May be required if large 
volumes are being used or the acid has the 
potential to be volatilized.  Use a NIOSH-
approved respirator with an acid mist 


cartridge.  Consult with ESH&A for 
appropriate equipment. 
 
Clothing:  Lab coat to protect you and your 
clothing.  An apron is recommended if the 
perchloric acid used is in a concentrated 
form. 
 


First Aid 
 
Wash any exposed areas of skin with large 
volumes of water. 
 
If eye contact has been made, flush eyes in 
eye wash for 15 minutes. 
 
 
Contact Occupational Medicine, G11 TASF, 
if an exposure has occurred. 


 
Handling Precautions 


 
◊ Use the smallest amount of reagent 


possible to complete the experiment. 
 
◊ Solutions containing perchloric acid 


should be cooled whenever possible 
(e.g. during electropolishing). 


 
◊ Accidental formation of anhydrous 


perchloric acid is possible through 
evaporation or dehydration of the 
acid.  In this form, THE ACID IS 
EXPLOSIVE!! 


 
◊ Reduction of organic material should 


first be done with nitric acid followed 
by a mixture of nitric and perchloric 
acid.  


 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Storage/Disposal 
 


• Store perchloric acid under fire 
resistant conditions in a metal 
cabinet. 


 
• Do not store perchloric acid with 


organic materials. 
 


• Stored perchloric acid should be 
inspected monthly for discoloration.  
If the acid is discolored, contact 
ESH&A for removal. 


 
• Perchloric acid solutions are 


CORROSIVE and need to be 
disposed of by contacting ESH&A. 


 
 


 
 


Avoid contact of perchloric acid with the 
following chemicals: 
 
 
 *Sulfuric Acid 
 *Phosphorous Pentoxide 
 *Alcohol 
 *Glycerol 
 *Hypophosphites 
 *Acetic Anhydride 


*Bismuth and its Alloys 
*Combustible Materials like Paper and    
Wood 
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• If perchloric acid has been used to 
oxidize organic material, the waste is 
also REACTIVE.  Additional 
precautions are necessary for 
disposal of this material. 


 
• Contact ESH&A at 4-2153 for pick-


up of waste perchloric acid solutions. 
 
 


Spill Remediation 
 
Dilute spills to prevent the formation of 
anhydrous perchloric acid.  Use an inert, 
inorganic absorbent to soak up spills of 
perchloric acid. 
 
Contact ESH&A, 4-2153, for assistance in 
spill remediation. 
 
Notify your supervisor of any spill that has 
occurred. 


 
Physical Properties 


 
CAS#:       7601-90-3 
 
Formula:           HCIO4 
 
Color: Water white liquid fuming, oily liquid 
 
Odor:              None 
 
Boiling Point          203° C 
 
Density            1.664, 70% solution 
 
 
 
 
 


 At normal temperatures, 
perchloric acid acts as a non-oxidizing 
acid. 
 


 At elevated temperatures, 
perchloric acid acts as an oxidizing acid. 
 


 
Shipping Description 


 
Concentrations > 72% are forbidden for 
transport. 
 
Concentrations 50-72%: 
Perchloric Acid, 5.1, Oxidizer, Corrosive, 
UN1873 
 
Concentrations < 50% 
Perchloric Acid, 8, Corrosive, Oxidizer, 
UN1802 


References 
 
Everett, K. And Graf, F.A. Jr., Handling 
Perchloric Acid And Perchlorates,  in 
Handbook of Laboratory Safety,  2nd Ed., 
Steere, N.V., Ed., CRC Press, Boca Raton, 
FL 1971, p. 265. 
 
Schilt, A. A., Perchloric Acid And 
Perchlorates,  G. Frederick Smith Chemical 
Co., 1979. 
 
Merck Index, 11th ed., Abstract 7110 
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KNOW THE HAZARDS OF THE 
MATERIALS YOU ARE USING 


 
All research activities at Ames Laboratory 
require approval by the Safety Review 
Committee.  The procedure used for this 
approval is READINESS REVIEW.  Make 
sure the activity you are working on has 
been approved via the Readiness Review 
procedure and that you are authorized to be 
performing work.  Ask your supervisor. 
 
Work with picric acid requires special 
care.  The Iowa State University Chemical 
Hygiene Plan has prescriptive requirements 
for work with chemicals. 


 
Personal Protection 


 
 Eye Protection:  Chemical-resistant 


splash goggles that are also impact 
resistant. 


 
 Gloves:  Neoprene 


 
 Ventilation:  Use in a hood with at 


least 100 fpm face velocity. 
 


 Respirator:  Consult with ESH&A 
on the need for respiratory 
protection. 


 
 Clothing:   


 
o Lab coat – provide protection for 


person and clothing 
 


o Splash protective apron is 
recommended for work with large 
volumes or frequent handling. 


 


First Aid 
 


 Wash any exposed areas of skin 
with large volumes of water. 


 
 If contact has been made with the 


eye, flush eyes in eye wash for 15 
minutes. 


 
Handling Precautions 
 


 Picric acid is distributed by the 
manufacturer wet with greater than 
10% water and is classified as a 
flammable solid.   


   
 NEVER ALLOW PICRIC ACID TO 


DRY OUT.  DRY PICRIC ACID IS 
HIGHLY EXPLOSIVE! 


 
 Use the smallest amount of reagent 


possible to complete the experiment. 
 


 Dry picric acid is especially 
explosive when combined with 
metals such as copper, lead, zinc or 
iron. 


 
 Picric acid will react with alkaline 


materials including plaster and 
concrete to form explosive materials. 


 
 If a container of picric acid is found 


of unknown age, DO NOT 
ATTEMPT TO OPEN IT!  The 
container could explode from friction 
on the crystals between the grooves 
of the cap and the threads.  Call 
ESH&A for assistance (294-2153).  


 
 


Storage/Disposal 
 


 
 Material must be wet at all times.  


Inspect and add water every six 
months as needed. 


 
 Dispose of old bottles with metal 


caps. 
 


 Keep container tightly closed. 
 


 Stored in cool, dry area. 
 


 Keep away from heat, sparks and 
open flame. 


 
 
 
Spill Remediation 
 


 Spills should be diluted with water 
and not allowed to dry.  Use an inert, 
inorganic absorbent to soak up 
water-diluted spills of picric acid.  A 
mop and water bucket may also be 
used. 


 
 Contact ESH&A, 4-2153, for advice 


and assistance in spill remediation. 
 


 Notify your supervisor of any spill 
that has occurred. 
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Physical Properties 
 
CAS: --------------------------------------  88-89-1 
Formula: ------------------------------  C6H3N3O7 
Color:  ------------------- Moist, yellow powder 
Odor: ----------------------------------------  None 
Melting Point: ---------------------------  121° C 
Density: ----------------------------------------  7.9 


 
 


References 
 
Picric Acid Safety, from University of 
Wisconsin-Madison Web site, Department 
of Environmental Health, Safety & Risk 
Management. 
 
Material Safety Data Sheet, Sigma 
Company, St. Louis, MO. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note:  This information is not intended to 
replace the Material Safety Date Sheet 
(MSDS).  Always have a current, vendor-
specific, hard-copy MSDS in your lab for 
each chemical. 
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Potassium Cyanide 
Sodium Cyanide 


 
Work with cyanide-containing compounds 
requires special care.  The Iowa State 
University Chemical Hygiene Plan has 
prescriptive requirements for work with 
chemicals. 
 
KNOW THE HAZARDS OF THE 
MATERIALS YOU ARE USING. 
 
All research activities at Ames Laboratory 
require approval by the Safety Review 
Committee.  The procedure used for this 
approval is READINESS REVIEW.  Make 
sure the activity you are working on has 
been approved via the Readiness Review 
procedure and that you are authorized to be 
performing work.  Ask your supervisor. 
 
Here are some general recommendations 
for work with potassium and sodium 
cyanide: 


 
Personal Protection 


 
Eye Protection:  Splash-proof safety 
goggles. 
 
Gloves:  Impervious gloves, latex or 
polyvinyl chloride (PVC) 
 
Ventilation:  Use in a hood with at least 
100 fpm face velocity. 
 
Respirator:  Use a NIOSH-approved 
supplied air respirator.  Contact ESH&A for 
appropriate equipment. 
 


Clothing:  Lab coat and impervious apron 
where appropriate. 
 
NIOSH:  Recommended Exposure Limit 
(REL), 10 minute ceiling. 
Potassium Cyanide  5 mg/m3 
Sodium Cyanide:  5 mg/m3 


 
First Aid 


 
If exposure is due to the release of 
hydrogen cyanide (HCN), immediately leave 
the area and call 911 for assistance. 
 
If skin contact has been made by cyanide-
bearing compounds, immediately flush skin 
with water for 15 minutes. 
 
Notify your supervisor, ESH&A and/or 
Occupational Medicine if an exposure has 
occurred. 
 
 


Handling Precautions 
 
Avoid heating any cyanide salt to 
decomposition, as it will release 
HYDROGEN CYANIDE gas. 
 
Hydrogen cyanide is toxic, and a flammable 
gas. 
 
Avoid mixing cyanide salts with the flowing 
compounds: 


 Acids, release of HCN 
 Chlorates, potential explosive 
 Nitrates and Nitrites, which are 


potentially explosive 
 Oxidizers have the potential for 


explosion 


Health Effects 
 


Acute toxicity is high; ingestion of NaCN or 
KCN or exposure to their salts or their 
aqueous solutions by eye or skin contact 
can be fatal; exposure to as little as 50-150 
milligrams can cause immediate collapse 
and death. 
 
Symptoms of nonlethal exposure to cyanide 
include weakness, headache, dizziness, 
rapid breathing, nausea, and vomiting. 
 
Cyanide salts are corrosive and toxic. 
 
Decomposition products of HCN and 
nitrogen oxides are extremely hazardous. 
 
LD50 (Lethal Dose for 50% of test subjects) 
is: 
 KCN, 8.5mg/kg, oral – rat 
 NaCN, 6.4 mg/kg, oral – rat 
 
 


Storage/Disposal 
 
Store separately from incompatible 
chemicals, especially acids and oxidizers. 
 
Store in a cool dry location. 
 
If more than one pound (1 lb.) of a cyanide 
salt is stored in the same physical location, 
notify ESH&A for emergency planning 
requirements. 
 


Spill Remediation 
 


Spills of cyanide salts should 
be treated very cautiously. 
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Get assistance with large spills by calling 
911 or the ESH&A office (294-2153). 
 
Absorb small liquid spills onto an inert 
material.  DO NOT ALLOW SPILLED 
MATERIAL TO COME INTO CONTACT 
WITH YOUR SKIN. 
 
Dry spills can be shoveled into a secure 
container for later disposal.  DO NOT 
ALLOW SPILLED MATERIAL TO COME 
INTO CONTACT WITH YOUR SKIN. 
 
After a spill has occurred, ventilate any 
closed areas before re-entry. 
 


 
PHYSICAL PROPERTIES 


 
Potassium Cyanide 


Formula:    KCN 
CAS#                    151-50-8 
Appearance:  Colorless to white granules 
with a faint odor of bitter almonds. 
Solubility:        Soluble in glycerol, slightly 
soluble in methanol. 
PH or 0.1N Solution:       11 
RCRA:               PO98 
Shipping Description:  Sodium Cyanide, 
Poison, 6.1 UN1684 


 
Sodium Cyanide 


Formula:    NaCN 
CAS#:           143-33-9 
Molecular Weight:                          49.01 
Appearance:     Colorless to white granules 
with a faint odor of bitter almonds. 
Solubility:        Soluble in glycerol, slightly 
soluble in methanol. 


Specific Gravity:                 1.61, water = 1 
RCRA:         P106 
Shipping Description:      Sodium Cyanide, 
Poison, 6.1, UN1689 
 


References 
 
Merck Index, 11th ed., Abstracts 4711, 
7607, 8458, 8553 
 
Health Care and First Aid in Hazards In 
The Chemical Laboratory, 4th ed., 
Bretherick, I., Ed., Royal Society of 
Chemistry, London, England, 1986, p. 132-
4. 
 
Handling And Use Of Chemicals in CRC 
Handbook of Laboratory Safety,  3rd., ed., 
Furr, A.K., Ed., CRC Press, Boca Raton, 
FL, 1990, p. 299-302. 
 
Prudent Practices for Handling 
Hazardous Chemicals In Laboratories, 
National Academy Press, Washington, D.C., 
1995, p. 394-395. 
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which may be less hazardous. Some organiza-
tions, including health agencies and chem-
ical companies, have included the NIOSH 
Registry accession numbers with the listing 
of chemicals in their files to reference tox-
icity information associated with those 
chemicals. By including foreign language 
chemical names, a start has been made to-
ward providing rapid identification of sub-
stances produced in other countries. (p. xi) 


‘‘In this edition of the Registry, the editors 
intend to identify ‘‘all known toxic sub-
stances’’ which may exist in the environ-
ment and to provide pertinent data on the 
toxic effects from known doses entering an 
organism by any route described. (p xi) 


‘‘It must be reemphasized that the entry of 
a substance in the Registry does not auto-
matically mean that it must be avoided. A 
listing does mean, however, that the sub-
stance has the documented potential of being 
harmful if misused, and care must be exer-
cised to prevent tragic consequences. Thus, 
the Registry lists many substances that are 
common in everyday life and are in nearly 
every household in the United States. One 
can name a variety of such dangerous sub-
stances: prescription and non-prescription 
drugs; food additives; pesticide concentrates, 
sprays, and dusts; fungicides; herbicides; 
paints; glazes, dyes; bleaches and other 
household cleaning agents; alkalies; and var-
ious solvents and diluents. The list is exten-
sive because chemicals have become an inte-
gral part of our existence.’’


The RTECS printed edition may be pur-
chased from the Superintendent of Docu-
ments, U.S. Government Printing Office 
(GPO), Washington, DC 20402 (202–783–3238). 


Some employers may desire to subscribe to 
the quarterly update to the RTECS which is 
published in a microfiche edition. An annual 
subscription to the quarterly microfiche may 
be purchased from the GPO (Order the 
‘‘Microfiche Edition, Registry of Toxic Ef-
fects of Chemical Substances’’). Both the 
printed edition and the microfiche edition of 
RTECS are available for review at many uni-
versity and public libraries throughout the 
country. The latest RTECS editions may 
also be examined at the OSHA Technical 
Data Center, Room N2439—Rear, United 
States Department of Labor, 200 Constitu-
tion Avenue, NW., Washington, DC 20210 (202–
523–9700), or at any OSHA Regional or Area 
Office (See, major city telephone directories 
under United States Government-Labor De-
partment).


[53 FR 38163, Sept. 29, 1988; 53 FR 49981, Dec. 
13, 1988, as amended at 54 FR 24333, June 7, 
1989; 55 FR 26431, June 28, 1990; 61 FR 9235, 
Mar. 7, 1996. Redesignated at 61 FR 31430, 
June 20, 1996]


§ 1910.1025 Lead. 
(a) Scope and application. (1) This sec-


tion applies to all occupational expo-
sure to lead, except as provided in 
paragraph (a)(2). 


(2) This section does not apply to the 
construction industry or to agricul-
tural operations covered by 29 CFR 
Part 1928. 


(b) Definitions. Action level means em-
ployee exposure, without regard to the 
use of respirators, to an airborne con-
centration of lead of 30 micrograms per 
cubic meter of air (30 µg/m3) averaged 
over an 8-hour period. 


Assistant Secretary means the Assist-
ant Secretary of Labor for Occupa-
tional Safety and Health, U.S. Depart-
ment of Labor, or designee. 


Director means the Director, National 
Institute for Occupational Safety and 
Health (NIOSH), U.S. Department of 
Health, Education, and Welfare, or des-
ignee. 


Lead means metallic lead, all inor-
ganic lead compounds, and organic lead 
soaps. Excluded from this definition 
are all other organic lead compounds. 


(c) Permissible exposure limit (PEL). (1) 
The employer shall assure that no em-
ployee is exposed to lead at concentra-
tions greater than fifty micrograms per 
cubic meter of air (50 µg/m3) averaged 
over an 8-hour period. 


(2) If an employee is exposed to lead 
for more than 8 hours in any work day, 
the permissible exposure limit, as a 
time weighted average (TWA) for that 
day, shall be reduced according to the 
following formula: 


Maximum permissible limit (in µg/
m3)=400÷hours worked in the day. 


(3) When respirators are used to sup-
plement engineering and work practice 
controls to comply with the PEL and 
all the requirements of paragraph (f) 
have been met, employee exposure, for 
the purpose of determining whether the 
employer has complied with the PEL, 
may be considered to be at the level 
provided by the protection factor of the 
respirator for those periods the res-
pirator is worn. Those periods may be 
averaged with exposure levels during 
periods when respirators are not worn 
to determine the employee’s daily 
TWA exposure. 
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(d) Exposure monitoring—(1) General. 
(i) For the purposes of paragraph (d), 
employee exposure is that exposure 
which would occur if the employee 
were not using a respirator. 


(ii) With the exception of monitoring 
under paragraph (d)(3), the employer 
shall collect full shift (for at least 7 
continuous hours) personal samples in-
cluding at least one sample for each 
shift for each job classification in each 
work area. 


(iii) Full shift personal samples shall 
be representative of the monitored em-
ployee’s regular, daily exposure to 
lead. 


(2) Initial determination. Each em-
ployer who has a workplace or work 
operation covered by this standard 
shall determine if any exployee may be 
exposed to lead at or above the action 
level. 


(3) Basis of initial determination. (i) 
The employer shall monitor employee 
exposures and shall base initial deter-
minations on the employee exposure 
monitoring results and any of the fol-
lowing, relevant considerations: 


(A) Any information, observations, or 
calculations which would indicate em-
ployee exposure to lead; 


(B) Any previous measurements of 
airborne lead; and 


(C) Any employee complaints of 
symptoms which may be attributable 
to exposure to lead. 


(ii) Monitoring for the initial deter-
mination may be limited to a rep-
resentative sample of the exposed em-
ployees who the employer reasonably 
believes are exposed to the greatest 
airborne concentrations of lead in the 
workplace. 


(iii) Measurements of airborne lead 
made in the preceding 12 months may 
be used to satisfy the requirement to 
monitor under paragraph (d)(3)(i) if the 
sampling and analytical methods used 
meet the accuracy and confidence lev-
els of paragraph (d)(9) of this section. 


(4) Positive initial determination and 
initial monitoring. (i) Where a deter-
mination conducted under paragraphs 
(d) (2) and (3) of this section shows the 
possibility of any employee exposure at 
or above the action level, the employer 
shall conduct monitoring which is rep-
resentative of the exposure for each 


employee in the workplace who is ex-
posed to lead. 


(ii) Measurements of airborne lead 
made in the preceding 12 months may 
be used to satisfy this requirement if 
the sampling and analytical methods 
used meet the accuracy and confidence 
levels of paragraph (d)(9) of this sec-
tion. 


(5) Negative initial determination. 
Where a determination, conducted 
under paragraphs (d) (2) and (3) of this 
section is made that no employee is ex-
posed to airborne concentrations of 
lead at or above the action level, the 
employer shall make a written record 
of such determination. The record shall 
include at least the information speci-
fied in paragraph (d)(3) of this section 
and shall also include the date of deter-
mination, location within the work-
site, and the name and social security 
number of each employee monitored. 


(6) Frequency. (i) If the initial moni-
toring reveals employee exposure to be 
below the action level the measure-
ments need not be repeated except as 
otherwise provided in paragraph (d)(7) 
of this section. 


(ii) If the initial determination or 
subsequent monitoring reveals em-
ployee exposure to be at or above the 
action level but below the permissible 
exposure limit the employer shall re-
peat monitoring in accordance with 
this paragraph at least every 6 months. 
The employer shall continue moni-
toring at the required frequency until 
at least two consecutive measure-
ments, taken at least 7 days apart, are 
below the action level at which time 
the employer may discontinue moni-
toring for that employee except as oth-
erwise provided in paragraph (d)(7) of 
this section. 


(iii) If the initial monitoring reveals 
that employee exposure is above the 
permissible exposure limit the em-
ployer shall repeat monitoring quar-
terly. The employer shall continue 
monitoring at the required frequency 
until at least two consecutive measure-
ments, taken at least 7 days apart, are 
below the PEL but at or above the ac-
tion level at which time the employer 
shall repeat monitoring for that em-
ployee at the frequency specified in 
paragraph (d)(6)(ii), except as otherwise 
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provided in paragraph (d)(7) of this sec-
tion. 


(7) Additional monitoring. Whenever 
there has been a production, process, 
control or personnel change which may 
result in new or additional exposure to 
lead, or whenever the employer has any 
other reason to suspect a change which 
may result in new or additional expo-
sures to lead, additional monitoring in 
accordance with this paragraph shall 
be conducted. 


(8) Employee notification. (i) Within 5 
working days after the receipt of moni-
toring results, the employer shall no-
tify each employee in writing of the re-
sults which represent that employee’s 
exposure. 


(ii) Whenever the results indicate 
that the representative employee expo-
sure, without regard to respirators, ex-
ceeds the permissible exposure limit, 
the employer shall incude in the writ-
ten notice a statement that the per-
missible exposure limit was exceeded 
and a description of the corrective ac-
tion taken or to be taken to reduce ex-
posure to or below the permissible ex-
posure limit. 


(9) Accuracy of measurement. The em-
ployer shall use a method of moni-
toring and analysis which has an accu-
racy (to a confidence level of 95%) of 
not less than plus or minus 20 percent 
for airborne concentrations of lead 
equal to or greater than 30 µg/m3. 


(e) Methods of compliance—(1) Engi-
neering and work practice controls. (i) 
Where any employee is exposed to lead 
above the permissible exposure limit 
for more than 30 days per year, the em-
ployer shall implement engineering 
and work practice controls (including 
administrative controls) to reduce and 
maintain employee exposure to lead in 
accordance with the implementation 
schedule in Table I below, except to the 
extent that the employer can dem-
onstrate that such controls are not fea-
sible. Wherever the engineering and 
work practice controls which can be in-
stituted are not sufficient to reduce 
employee exposure to or below the per-
missible exposure limit, the employer 
shall nonetheless use them to reduce 
exposures to the lowest feasible level 
and shall supplement them by the use 
of respiratory protection which com-


plies with the requirements of para-
graph (f) of this section. 


(ii) Where any employee is exposed to 
lead above the permissible exposure 
limit, but for 30 days or less per year, 
the employer shall implement engi-
neering controls to reduce exposures to 
200 µg/m3, but thereafter may imple-
ment any combination of engineering, 
work practice (including administra-
tive controls), and respiratory controls 
to reduce and maintain employee expo-
sure to lead to or below 50 µg/m3.


TABLE I 


Industry 
Compliance 


dates: 1


(50 µg/m3) 


Lead chemicals, secondary copper 
smelting.


July 19, 1996. 


Nonferrous foundries ............................... July 19, 1996. 2


Brass and bronze ingot manufacture ...... 6 years.3


1 Calculated by counting from the date the stay on imple-
mentation of paragraph (e)(1) was lifted by the U.S. Court of 
Appeals for the District of Columbia, the number of years 
specified in the 1978 lead standard and subsequent amend-
ments for compliance with the PEL of 50 µ g/m3 for exposure 
to airborne concentrations of lead levels for the particular in-
dustry. 


2 Large nonferrous foundries (20 or more employees) are 
required to achieve the PEL of 50 µ g/m3 by means of engi-
neering and work practice controls. Small nonferrous found-
ries (fewer than 20 employees) are required to achieve an 8-
hour TWA of 75 µ g/m3 by such controls. 


3 Expressed as the number of years from the date on which 
the Court lifts the stay on the implementation of paragraph 
(e)(1) for this industry for employers to achieve a lead in air 
concentration of 75 µ g/m3. Compliance with paragraph (e) in 
this industry is determined by a compliance directive that in-
corporates elements from the settlement agreement between 
OSHA and representatives of the industry. 


(2) Respiratory protection. Where engi-
neering and work practice controls do 
not reduce employee exposure to or 
below the 50 µg/m3permissible exposure 
limit, the employer shall supplement 
these controls with respirators in ac-
cordance with paragraph (f). 


(3) Compliance program. (i) Each em-
ployer shall establish and implement a 
written compliance program to reduce 
exposures to or below the permissible 
exposure limit, and interim levels if 
applicable, solely by means of engi-
neering and work practice controls in 
accordance with the implementation 
schedule in paragraph (e)(1). 


(ii) Written plans for these compli-
ance programs shall include at least 
the following: 


(A) A description of each operation in 
which lead is emitted; e.g. machinery 
used, material processed, controls in 
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place, crew size, employee job respon-
sibilities, operating procedures and 
maintenance practices; 


(B) A description of the specific 
means that will be employed to achieve 
compliance, including engineering 
plans and studies used to determine 
methods selected for controlling expo-
sure to lead; 


(C) A report of the technology consid-
ered in meeting the permissible expo-
sure limit; 


(D) Air monitoring data which docu-
ments the source of lead emissions; 


(E) A detailed schedule for implemen-
tation of the program, including docu-
mentation such as copies of purchase 
orders for equipment, construction 
contracts, etc.; 


(F) A work practice program which 
includes items required under para-
graphs (g), (h) and (i) of this regula-
tion; 


(G) An administrative control sched-
ule required by paragraph (e)(6), if ap-
plicable; 


(H) Other relevant information. 
(iii) Written programs shall be sub-


mitted upon request to the Assistant 
Secretary and the Director, and shall 
be available at the worksite for exam-
ination and copying by the Assistant 
Secretary, Director, any affected em-
ployee or authorized employee rep-
resentatives. 


(iv) Written programs shall be re-
vised and updated at least every 6 
months to reflect the current status of 
the program. 


(4) Mechanical ventilation. (i) When 
ventilation is used to control exposure, 
measurements which demonstrate the 
effectiveness of the system in control-
ling exposure, such as capture velocity, 
duct velocity, or static pressure shall 
be made at least every 3 months. Meas-
urements of the system’s effectiveness 
in controlling exposure shall be made 
within 5 days of any change in produc-
tion, process, or control which might 
result in a change in employee expo-
sure to lead. 


(ii) Recirculation of air. If air from ex-
haust ventilation is recirculated into 


the workplace, the employer shall as-
sure that (A) the system has a high ef-
ficiency filter with reliable back-up fil-
ter; and (B) controls to monitor the 
concentration of lead in the return air 
and to bypass the recirculation system 
automatically if it fails are installed, 
operating, and maintained. 


(5) Administrative controls. If adminis-
trative controls are used as a means of 
reducing employees TWA exposure to 
lead, the employer shall establish and 
implement a job rotation schedule 
which includes: 


(i) Name or identification number of 
each affected employee; 


(ii) Duration and exposure levels at 
each job or work station where each af-
fected employee is located; and 


(iii) Any other information which 
may be useful in assessing the reli-
ability of administrative controls to 
reduce exposure to lead. 


(f) Respiratory protection—(1) General. 
For employees who use respirators re-
quired by this section, the employer 
must provide respirators that comply 
with the requirements of this para-
graph. Respirators must be used dur-
ing: 


(i) Periods necessary to install or im-
plement engineering or work-practice 
controls. 


(ii) Work operations for which engi-
neering and work-practice controls are 
not sufficient to reduce employee expo-
sures to or below the permissible expo-
sure limit. 


(iii) Periods when an employee re-
quests a respirator. 


(2) Respirator program. (i) The em-
ployer must implement a respiratory 
protection program in accordance with 
29 CFR 1910.134 (b) through (d) (except 
(d)(1)(iii)), and (f) through (m). 


(ii) If an employee has breathing dif-
ficulty during fit testing or respirator 
use, the employer must provide the em-
ployee with a medical examination in 
accordance with paragraph (j)(3)(i)(C) 
of this section to determine whether or 
not the employee can use a respirator 
while performing the required duty.


TABLE II—RESPIRATORY PROTECTION FOR LEAD AEROSOLS 


Airborne concentration of lead or condition 
of use Required respirator 


Not in excess of 0.5 mg/m3 (10X PEL) ...... Half-mask, air-purifying respirator equipped with high efficiency filters.2 3
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TABLE II—RESPIRATORY PROTECTION FOR LEAD AEROSOLS—Continued


Airborne concentration of lead or condition 
of use Required respirator 


Not in excess of 2.5 mg/m3 (50X PEL) ...... Full facepiece, air-purifying respirator with high efficiency filters.3
Not in excess of 50 mg/m3 (1000X PEL) ... (1) Any powered, air-purifying respirator with high efficiency filters3; or (2) Half-


mask supplied-air respirator operated in positive-pressure mode.2
Not in excess of 100 mg/m3 (2000XPEL) .. Supplied-air respirators with full facepiece, hood, helmet, or suit, operated in posi-


tive pressure mode. 
Greater than 100 mg/m3, unknown con-


centration or fire fighting.
Full facepiece, self-contained breathing apparatus operated in positive-pressure 


mode. 


1 Respirators specified for high concentrations can be used at lower concentrations of lead. 
2 Full facepiece is required if the lead aerosols cause eye or skin irritation at the use concentrations. 
3 A high efficiency particulate filter means 99.97 percent efficient against 0.3 micron size particles. 


(3) Respirator selection. (i) The em-
ployer must select the appropriate res-
pirator or combination of respirators 
from Table II of this section. 


(ii) The employer must provide a 
powered air-purifying respirator in-
stead of the respirator specified in 
Table II of this section when an em-
ployee chooses to use this type of res-
pirator and such a respirator provides 
adequate protection to the employee. 


(g) Protective work clothing and 
equipment—(1) Provision and use. If an 
employee is exposed to lead above the 
PEL, without regard to the use of res-
pirators or where the possibility of 
skin or eye irritation exists, the em-
ployer shall provide at no cost to the 
employee and assure that the employee 
uses appropriate protective work cloth-
ing and equipment such as, but not 
limited to: 


(i) Coveralls or similar full-body 
work clothing; 


(ii) Gloves, hats, and shoes or dispos-
able shoe coverlets; and 


(iii) Face shields, vented goggles, or 
other appropriate protective equip-
ment which complies with § 1910.133 of 
this Part. 


(2) Cleaning and replacement. (i) The 
employer shall provide the protective 
clothing required in paragraph (g)(1) of 
this section in a clean and dry condi-
tion at least weekly, and daily to em-
ployees whose exposure levels without 
regard to a respirator are over 200 µg/
m3of lead as an 8-hour TWA. 


(ii) The employer shall provide for 
the cleaning, laundering, or disposal of 
protective clothing and equipment re-
quired by paragraph (g)(1) of this sec-
tion. 


(iii) The employer shall repair or re-
place required protective clothing and 


equipment as needed to maintain their 
effectiveness. 


(iv) The employer shall assure that 
all protective clothing is removed at 
the completion of a work shift only in 
change rooms provided for that purpose 
as prescribed in paragraph (i)(2) of this 
section. 


(v) The employer shall assure that 
contaminated protective clothing 
which is to be cleaned, laundered, or 
disposed of, is placed in a closed con-
tainer in the change-room which pre-
vents dispersion of lead outside the 
container. 


(vi) The employer shall inform in 
writing any person who cleans or laun-
ders protective clothing or equipment 
of the potentially harmful effects of ex-
posure to lead. 


(vii) The employer shall assure that 
the containers of contaminated protec-
tive clothing and equipment required 
by paragraph (g)(2)(v) are labelled as 
follows:


CAUTION: CLOTHING CONTAMINATED 
WITH LEAD. DO NOT REMOVE DUST BY 
BLOWING OR SHAKING. DISPOSE OF 
LEAD CONTAMINATED WASH WATER IN 
ACCORDANCE WITH APPLICABLE LOCAL, 
STATE, OR FEDERAL REGULATIONS.


(viii) The employer shall prohibit the 
removal of lead from protective cloth-
ing or equipment by blowing, shaking, 
or any other means which disperses 
lead into the air. 


(h) Housekeeping—(1) Surfaces. All 
surfaces shall be maintained as free as 
practicable of accumulations of lead. 


(2) Cleaning floors. (i) Floors and 
other surfaces where lead accumulates 
may not be cleaned by the use of com-
pressed air. 


(ii) Shoveling, dry or wet sweeping, 
and brushing may be used only where 
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vacuuming or other equally effective 
methods have been tried and found not 
to be effective. 


(3) Vacuuming. Where vacuuming 
methods are selected, the vacuums 
shall be used and emptied in a manner 
which minimizes the reentry of lead 
into the workplace. 


(i) Hygiene facilities and practices. (1) 
The employer shall assure that in areas 
where employees are exposed to lead 
above the PEL, without regard to the 
use of respirators, food or beverage is 
not present or consumed, tobacco prod-
ucts are not present or used, and cos-
metics are not applied, except in 
change rooms, lunchrooms, and show-
ers required under paragraphs (i)(2) 
through (i)(4) of this section. 


(2) Change rooms. (i) The employer 
shall provide clean change rooms for 
employees who work in areas where 
their airborne exposure to lead is above 
the PEL, without regard to the use of 
respirators. 


(ii) The employer shall assure that 
change rooms are equipped with sepa-
rate storage facilities for protective 
work clothing and equipment and for 
street clothes which prevent cross-con-
tamination. 


(3) Showers. (i) The employer shall as-
sure that employees who work in areas 
where their airborne exposure to lead 
is above the PEL, without regard to 
the use of respirators, shower at the 
end of the work shift. 


(ii) The employer shall provide show-
er facilities in accordance with 
§ 1910.141 (d)(3) of this part. 


(iii) The employer shall assure that 
employees who are required to shower 
pursuant to paragraph (i)(3)(i) do not 
leave the workplace wearing any cloth-
ing or equipment worn during the work 
shift. 


(4) Lunchrooms. (i) The employer 
shall provide lunchroom facilities for 
employees who work in areas where 
their airborne exposure to lead is above 
the PEL, without regard to the use of 
respirators. 


(ii) The employer shall assure that 
lunchroom facilities have a tempera-
ture controlled, positive pressure, fil-
tered air supply, and are readily acces-
sible to employees. 


(iii) The employer shall assure that 
employees who work in areas where 


their airborne exposure to lead is above 
the PEL without regard to the use of a 
respirator wash their hands and face 
prior to eating, drinking, smoking or 
applying cosmetics. 


(iv) The employer shall assure that 
employees do not enter lunchroom fa-
cilities with protective work clothing 
or equipment unless surface lead dust 
has been removed by vacuuming, 
downdraft booth, or other cleaning 
method. 


(5) Lavatories. The employer shall 
provide an adequate number of lava-
tory facilities which comply with 
§ 1910.141(d) (1) and (2) of this part. 


(j) Medical surveillance—(1) General. (i) 
The employer shall institute a medical 
surveillance program for all employees 
who are or may be exposed above the 
action level for more than 30 days per 
year. 


(ii) The employer shall assure that 
all medical examinations and proce-
dures are performed by or under the su-
pervision of a licensed physician. 


(iii) The employer shall provide the 
required medical surveillance including 
multiple physician review under para-
graph (j)(3)(iii) without cost to employ-
ees and at a reasonable time and place. 


(2) Biological monitoring—(i) Blood lead 
and ZPP level sampling and analysis. 
The employer shall make available bio-
logical monitoring in the form of blood 
sampling and analysis for lead and zinc 
protoporphyrin levels to each employee 
covered under paragraph (j)(1)(i) of this 
section on the following schedule: 


(A) At least every 6 months to each 
employee covered under paragraph 
(j)(1)(i) of this section; 


(B) At least every two months for 
each employee whose last blood sam-
pling and analysis indicated a blood 
lead level at or above 40 µ g/100 g of 
whole blood. This frequency shall con-
tinue until two consecutive blood sam-
ples and analyses indicate a blood lead 
level below 40 µ g/100 g of whole blood; 
and 


(C) At least monthly during the re-
moval period of each employee re-
moved from exposure to lead due to an 
elevated blood lead level. 


(ii) Follow-up blood sampling tests. 
Whenever the results of a blood lead 
level test indicate that an employee’s 
blood lead level exceeds the numerical 
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criterion for medical removal under 
paragraph (k)(1)(i)(A) of this section, 
the employer shall provide a second 
(follow-up) blood sampling test within 
two weeks after the employer receives 
the results of the first blood sampling 
test. 


(iii) Accuracy of blood lead level sam-
pling and analysis. Blood lead level 
sampling and analysis provided pursu-
ant to this section shall have an accu-
racy (to a confidence level of 95 per-
cent) within plus or minus 15 percent 
or 6 µ g/100ml, whichever is greater, and 
shall be conducted by a laboratory li-
censed by the Center for Disease Con-
trol, United States Department of 
Health, Education and Welfare (CDC) 
or which has received a satisfactory 
grade in blood lead proficiency testing 
from CDC in the prior twelve months. 


(iv) Employee notification. Within five 
working days after the receipt of bio-
logical monitoring results, the em-
ployer shall notify in writing each em-
ployee whose blood lead level exceeds 
40 µ g/100 g: (A) of that employee’s 
blood lead level and (B) that the stand-
ard requires temporary medical re-
moval with Medical Removal Protec-
tion benefits when an employee’s blood 
lead level exceeds the numerical cri-
terion for medical removal under para-
graph (k)(1)(i) of this section. 


(3) Medical examinations and 
consultations—(i) Frequency. The em-
ployer shall make available medical 
examinations and consultations to 
each employee covered under para-
graph (j)(1)(i) of this section on the fol-
lowing schedule: 


(A) At least annually for each em-
ployee for whom a blood sampling test 
conducted at any time during the pre-
ceding 12 months indicated a blood lead 
level at or above 40 µ g/100 g; 


(B) Prior to assignment for each em-
ployee being assigned for the first time 
to an area in which airborne concentra-
tions of lead are at or above the action 
level; 


(C) As soon as possible, upon notifica-
tion by an employee either that the 
employee has developed signs or symp-
toms commonly associated with lead 
intoxication, that the employee desires 
medical advice concerning the effects 
of current or past exposure to lead on 
the employee’s ability to procreate a 


healthy child, or that the employee has 
demonstrated difficulty in breathing 
during a respirator fitting test or dur-
ing use; and 


(D) As medically appropriate for each 
employee either removed from expo-
sure to lead due to a risk of sustaining 
material impairment to health, or oth-
erwise limited pursuant to a final med-
ical determination. 


(ii) Content. Medical examinations 
made available pursuant to paragraph 
(j)(3)(i) (A) through (B) of this section 
shall include the following elements: 


(A) A detailed work history and a 
medical history, with particular atten-
tion to past lead exposure (occupa-
tional and non-occupational), personal 
habits (smoking, hygiene), and past 
gastrointestinal, hematologic, renal, 
cardiovascular, reproductive and neu-
rological problems; 


(B) A thorough physical examination, 
with particular attention to teeth, 
gums, hematologic, gastrointestinal, 
renal, cardiovascular, and neurological 
systems. Pulmonary status should be 
evaluated if respiratory protection will 
be used; 


(C) A blood pressure measurement; 
(D) A blood sample and analysis 


which determines: 
(1) Blood lead level; 
(2) Hemoglobin and hematocrit deter-


minations, red cell indices, and exam-
ination of peripheral smear mor-
phology; 


(3) Zinc protoporphyrin; 
(4) Blood urea nitrogen; and, 
(5) Serum creatinine; 
(E) A routine urinalysis with micro-


scopic examination; and 
(F) Any laboratory or other test 


which the examining physician deems 
necessary by sound medical practice. 


The content of medical examinations 
made available pursuant to paragraph 
(j)(3)(i) (C) through (D) of this section 
shall be determined by an examining 
physician and, if requested by an em-
ployee, shall include pregnancy testing 
or laboratory evaluation of male fer-
tility. 


(iii) Multiple physician review mecha-
nism. (A) If the employer selects the 
initial physician who conducts any 
medical examination or consultation 
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provided to an employee under this sec-
tion, the employee may designate a 
second physician: 


(1) To review any findings, deter-
minations or recommendations of the 
initial physician; and 


(2) To conduct such examinations, 
consultations, and laboratory tests as 
the second physician deems necessary 
to facilitate this review. 


(B) The employer shall promptly no-
tify an employee of the right to seek a 
second medical opinion after each oc-
casion that an initial physician con-
ducts a medical examination or con-
sultation pursuant to this section. The 
employer may condition its participa-
tion in, and payment for, the multiple 
physician review mechanism upon the 
employee doing the following within 
fifteen (15) days after receipt of the 
foregoing notification, or receipt of the 
initial physician’s written opinion, 
whichever is later: 


(1) The employee informing the em-
ployer that he or she intends to seek a 
second medical opinion, and 


(2) The employee initiating steps to 
make an appointment with a second 
physician. 


(C) If the findings, determinations or 
recommendations of the second physi-
cian differ from those of the initial 
physician, then the employer and the 
employee shall assure that efforts are 
made for the two physicians to resolve 
any disagreement. 


(D) If the two physicians have been 
unable to quickly resolve their dis-
agreement, then the employer and the 
employee through their respective phy-
sicians shall designate a third physi-
cian: 


(1) To review any findings, deter-
minations or recommendations of the 
prior physicians; and 


(2) To conduct such examinations, 
consultations, laboratory tests and dis-
cussions with the prior physicians as 
the third physician deems necessary to 
resolve the disagreement of the prior 
physicians. 


(E) The employer shall act consistent 
with the findings, determinations and 
recommendations of the third physi-
cian, unless the employer and the em-
ployee reach an agreement which is 
otherwise consistent with the rec-


ommendations of at least one of the 
three physicians. 


(iv) Information provided to examining 
and consulting physicians. (A) The em-
ployer shall provide an initial physi-
cian conducting a medical examination 
or consultation under this section with 
the following information: 


(1) A copy of this regulation for lead 
including all Appendices; 


(2) A description of the affected em-
ployee’s duties as they relate to the 
employee’s exposure; 


(3) The employee’s exposure level or 
anticipated exposure level to lead and 
to any other toxic substance (if appli-
cable); 


(4) A description of any personal pro-
tective equipment used or to be used; 


(5) Prior blood lead determinations; 
and 


(6) All prior written medical opinions 
concerning the employee in the em-
ployer’s possession or control. 


(B) The employer shall provide the 
foregoing information to a second or 
third physician conducting a medical 
examination or consultation under this 
section upon request either by the sec-
ond or third physician, or by the em-
ployee. 


(v) Written medical opinions. (A) The 
employer shall obtain and furnish the 
employee with a copy of a written med-
ical opinion from each examining or 
consulting physician which contains 
the following information: 


(1) The physician’s opinion as to 
whether the employee has any detected 
medical condition which would place 
the employee at increased risk of ma-
terial impairment of the employee’s 
health from exposure to lead; 


(2) Any recommended special protec-
tive measures to be provided to the em-
ployee, or limitations to be placed 
upon the employee’s exposure to lead; 


(3) Any recommended limitation 
upon the employee’s use of respirators, 
including a determination of whether 
the employee can wear a powered air 
purifying respirator if a physician de-
termines that the employee cannot 
wear a negative pressure respirator; 
and 


(4) The results of the blood lead de-
terminations. 


(B) The employer shall instruct each 
examining and consulting physician to: 
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(1) Not reveal either in the written 
opinion, or in any other means of com-
munication with the employer, find-
ings, including laboratory results, or 
diagnoses unrelated to an employee’s 
occupational exposure to lead; and 


(2) Advise the employee of any med-
ical condition, occupational or non-
occupational, which dictates further 
medical examination or treatment. 


(vi) Alternate Physician Determination 
Mechanisms. The employer and an em-
ployee or authorized employee rep-
resentative may agree upon the use of 
any expeditious alternate physician de-
termination mechanism in lieu of the 
multiple physician review mechanism 
provided by this paragraph so long as 
the alternate mechanism otherwise 
satisfies the requirements contained in 
this paragraph. 


(4) Chelation. (i) The employer shall 
assure that any person whom he re-
tains, employs, supervises or controls 
does not engage in prophylactic chela-
tion of any employee at any time. 


(ii) If therapeutic or diagnostic che-
lation is to be performed by any person 
in paragraph (j)(4)(i), the employer 
shall assure that it be done under the 
supervision of a licensed physician in a 
clinical setting with thorough and ap-
propriate medical monitoring and that 
the employee is notified in writing 
prior to its occurrence. 


(k) Medical Removal Protection—(1) 
Temporary medical removal and return of 
an employee—(i) Temporary removal due 
to elevated blood lead levels. (A) The em-
ployer shall remove an employee from 
work having an exposure to lead at or 
above the action level on each occasion 
that a periodic and a follow-up blood 
sampling test conducted pursuant to 
this section indicate that the employ-
ee’s blood lead level is at or above 60 µ 
g/100 g of whole blood; and 


(B) The employer shall remove an 
employee from work having an expo-
sure to lead at or above the action 
level on each occasion that the average 
of the last three blood sampling tests 
conducted pursuant to this section (or 
the average of all blood sampling tests 
conducted over the previous six (6) 
months, whichever is longer) indicates 
that the employee’s blood lead level is 
at or above 50 µ g/100 g of whole blood; 
provided, however, that an employee 


need not be removed if the last blood 
sampling test indicates a blood lead 
level at or below 40 µ g/100 g of whole 
blood. 


(ii) Temporary removal due to a final 
medical determination. (A) The employer 
shall remove an employee from work 
having an exposure to lead at or above 
the action level on each occasion that 
a final medical determination results 
in a medical finding, determination, or 
opinion that the employee has a de-
tected medical condition which places 
the employee at increased risk of ma-
terial impairment to health from expo-
sure to lead. 


(B) For the purposes of this section, 
the phrase ‘‘final medical determina-
tion’’ shall mean the outcome of the 
multiple physician review mechanism 
or alternate medical determination 
mechanism used pursuant to the med-
ical surveillance provisions of this sec-
tion. 


(C) Where a final medical determina-
tion results in any recommended spe-
cial protective measures for an em-
ployee, or limitations on an employee’s 
exposure to lead, the employer shall 
implement and act consistent with the 
recommendation. 


(iii) Return of the employee to former 
job status. (A) The employer shall re-
turn an employee to his or her former 
job status: 


(1) For an employee removed due to a 
blood lead level at or above 60 µg/100 g, 
or due to an average blood lead level at 
or above 50 µg/100 g, when two consecu-
tive blood sampling tests indicate that 
the employee’s blood lead level is at or 
below 40 µg/100 g of whole blood; 


(2) For an employee removed due to a 
final medical determination, when a 
subsequent final medical determina-
tion results in a medical finding, deter-
mination, or opinion that the employee 
no longer has a detected medical condi-
tion which places the employee at in-
creased risk of material impairment to 
health from exposure to lead. 


(B) For the purposes of this section, 
the requirement that an employer re-
turn an employee to his or her former 
job status is not intended to expand 
upon or restrict any rights an em-
ployee has or would have had, absent 
temporary medical removal, to a spe-
cific job classification or position 
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under the terms of a collective bar-
gaining agreement. 


(iv) Removal of other employee special 
protective measure or limitations. The 
employer shall remove any limitations 
placed on an employee or end any spe-
cial protective measures provided to an 
employee pursuant to a final medical 
determination when a subsequent final 
medical determination indicates that 
the limitations or special protective 
measures are no longer necessary. 


(v) Employer options pending a final 
medical determination. Where the mul-
tiple physician review mechanism, or 
alternate medical determination mech-
anism used pursuant to the medical 
surveillance provisions of this section, 
has not yet resulted in a final medical 
determination with respect to an em-
ployee, the employer shall act as fol-
lows: 


(A) Removal. The employer may re-
move the employee from exposure to 
lead, provide special protective meas-
ures to the employee, or place limita-
tions upon the employee, consistent 
with the medical findings, determina-
tions, or recommendations of any of 
the physicians who have reviewed the 
employee’s health status. 


(B) Return. The employer may return 
the employee to his or her former job 
status, end any special protective 
measures provided to the employee, 
and remove any limitations placed 
upon the employee, consistent with the 
medical findings, determinations, or 
recommendations of any of the physi-
cians who have reviewed the employ-
ee’s health status, with two exceptions. 
If 


(1) the initial removal, special pro-
tection, or limitation of the employee 
resulted from a final medical deter-
mination which differed from the find-
ings, determinations, or recommenda-
tions of the initial physician or 


(2) The employee has been on re-
moval status for the preceding eight-
een months due to an elevated blood 
lead level, then the employer shall 
await a final medical determination. 


(2) Medical removal protection 
benefits—(i) Provision of medical removal 
protection benefits. The employer shall 
provide to an employee up to eighteen 
(18) months of medical removal protec-
tion benefits on each occasion that an 


employee is removed from exposure to 
lead or otherwise limited pursuant to 
this section. 


(ii) Definition of medical removal pro-
tection benefits. For the purposes of this 
section, the requirement that an em-
ployer provide medical removal protec-
tion benefits means that the employer 
shall maintain the earnings, seniority 
and other employment rights and bene-
fits of an employee as though the em-
ployee had not been removed from nor-
mal exposure to lead or otherwise lim-
ited. 


(iii) Follow-up medical surveillance 
during the period of employee removal or 
limitation. During the period of time 
that an employee is removed from nor-
mal exposure to lead or otherwise lim-
ited, the employer may condition the 
provision of medical removal protec-
tion benefits upon the employee’s par-
ticipation in follow-up medical surveil-
lance made available pursuant to this 
section. 


(iv) Workers’ compensation claims. If a 
removed employee files a claim for 
workers’ compensation payments for a 
lead-related disability, then the em-
ployer shall continue to provide med-
ical removal protection benefits pend-
ing disposition of the claim. To the ex-
tent that an award is made to the em-
ployee for earnings lost during the pe-
riod of removal, the employer’s med-
ical removal protection obligation 
shall be reduced by such amount. The 
employer shall receive no credit for 
workers’ compensation payments re-
ceived by the employee for treatment 
related expenses. 


(v) Other credits. The employer’s obli-
gation to provide medical removal pro-
tection benefits to a removed employee 
shall be reduced to the extent that the 
employee receives compensation for 
earnings lost during the period of re-
moval either from a publicly or em-
ployer-funded compensation program, 
or receives income from employment 
with another employer made possible 
by virtue of the employee’s removal. 


(vi) Employees whose blood lead levels 
do not adequately decline within 18 
months of removal. The employer shall 
take the following measures with re-
spect to any employee removed from 
exposure to lead due to an elevated 
blood lead level whose blood lead level 
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has not declined within the past eight-
een (18) months of removal so that the 
employee has been returned to his or 
her former job status: 


(A) The employer shall make avail-
able to the employee a medical exam-
ination pursuant to this section to ob-
tain a final medical determination 
with respect to the employee; 


(B) The employer shall assure that 
the final medical determination ob-
tained indicates whether or not the 
employee may be returned to his or her 
former job status, and if not, what 
steps should be taken to protect the 
employee’s health; 


(C) Where the final medical deter-
mination has not yet been obtained, or 
once obtained indicates that the em-
ployee may not yet be returned to his 
or her former job status, the employer 
shall continue to provide medical re-
moval protection benefits to the em-
ployee until either the employee is re-
turned to former job status, or a final 
medical determination is made that 
the employee is incapable of ever safe-
ly returning to his or her former job 
status. 


(D) Where the employer acts pursu-
ant to a final medical determination 
which permits the return of the em-
ployee to his or her former job status 
despite what would otherwise be an un-
acceptable blood lead level, later ques-
tions concerning removing the em-
ployee again shall be decided by a final 
medical determination. The employer 
need not automatically remove such an 
employee pursuant to the blood lead 
level removal criteria provided by this 
section. 


(vii) Voluntary Removal or Restriction 
of An Employee. Where an employer, al-
though not required by this section to 
do so, removes an employee from expo-
sure to lead or otherwise places limita-
tions on an employee due to the effects 
of lead exposure on the employee’s 
medical condition, the employer shall 
provide medical removal protection 
benefits to the employee equal to that 
required by paragraph (k)(2)(i) of this 
section. 


(l) Employee information and training—
(1) Training program. (i) Each employer 
who has a workplace in which there is 
a potential exposure to airborne lead at 
any level shall inform employees of the 


content of Appendices A and B of this 
regulation. 


(ii) The employer shall institute a 
training program for and assure the 
participation of all employees who are 
subject to exposure to lead at or above 
the action level or for whom the possi-
bility of skin or eye irritation exists. 


(iii) The employer shall provide ini-
tial training by 180 days from the effec-
tive date for those employees covered 
by paragraph (l)(1) (ii) on the stand-
ard’s effective date and prior to the 
time of initial job assignment for those 
employees subsequently covered by 
this paragraph. 


(iv) The training program shall be re-
peated at least annually for each em-
ployee. 


(v) The employer shall assure that 
each employee is informed of the fol-
lowing: 


(A) The content of this standard and 
its appendices; 


(B) The specific nature of the oper-
ations which could result in exposure 
to lead above the action level; 


(C) The purpose, proper selection, fit-
ting, use, and limitations of res-
pirators; 


(D) The purpose and a description of 
the medical surveillance program, and 
the medical removal protection pro-
gram including information concerning 
the adverse health effects associated 
with excessive exposure to lead (with 
particular attention to the adverse re-
productive effects on both males and 
females); 


(E) The engineering controls and 
work practices associated with the em-
ployee’s job assignment; 


(F) The contents of any compliance 
plan in effect; and 


(G) Instructions to employees that 
chelating agents should not routinely 
be used to remove lead from their bod-
ies and should not be used at all except 
under the direction of a licensed physi-
cian; 


(2) Access to information and training 
materials. (i) The employer shall make 
readily available to all affected em-
ployees a copy of this standard and its 
appendices. 


(ii) The employer shall provide, upon 
request, all materials relating to the 
employee information and training 
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program to the Assistant Secretary 
and the Director. 


(iii) In addition to the information 
required by paragraph (l)(1)(v), the em-
ployer shall include as part of the 
training program, and shall distribute 
to employees, any materials pertaining 
to the Occupational Safety and Health 
Act, the regulations issued pursuant to 
that Act, and this lead standard, which 
are made available to the employer by 
the Assistant Secretary. 


(m) Signs—(1) General. (i) The em-
ployer may use signs required by other 
statutes, regulations or ordinances in 
addition to, or in combination with, 
signs required by this paragraph. 


(ii) The employer shall assure that no 
statement appears on or near any sign 
required by this paragraph which con-
tradicts or detracts from the meaning 
of the required sign. 


(2) Signs. (i) The employer shall post 
the following warning signs in each 
work area where the PEL is exceeded:


WARNING
LEAD WORK AREA


POISON
NO SMOKING OR EATING


(ii) The employer shall assure that 
signs required by this paragraph are il-
luminated and cleaned as necessary so 
that the legend is readily visible. 


(n) Recordkeeping—(1) Exposure moni-
toring. (i) The employer shall establish 
and maintain an accurate record of all 
monitoring required in paragraph (d) of 
this section. 


(ii) This record shall include: 
(A) The date(s), number, duration, lo-


cation and results of each of the sam-
ples taken, including a description of 
the sampling procedure used to deter-
mine representative employee exposure 
where applicable; 


(B) A description of the sampling and 
analytical methods used and evidence 
of their accuracy; 


(C) The type of respiratory protective 
devices worn, if any; 


(D) Name, social security number, 
and job classification of the employee 
monitored and of all other employees 
whose exposure the measurement is in-
tended to represent; and 


(E) The environmental variables that 
could affect the measurement of em-
ployee exposure. 


(iii) The employer shall maintain 
these monitoring records for at least 40 
years or for the duration of employ-
ment plus 20 years, whichever is 
longer. 


(2) Medical surveillance. (i) The em-
ployer shall establish and maintain an 
accurate record for each employee sub-
ject to medical surveillance as required 
by paragraph (j) of this section. 


(ii) This record shall include: 
(A) The name, social security num-


ber, and description of the duties of the 
employee; 


(B) A copy of the physician’s written 
opinions; 


(C) Results of any airborne exposure 
monitoring done for that employee and 
the representative exposure levels sup-
plied to the physician; and 


(D) Any employee medical com-
plaints related to exposure to lead. 


(iii) The employer shall keep, or as-
sure that the examining physician 
keeps, the following medical records: 


(A) A copy of the medical examina-
tion results including medical and 
work history required under paragraph 
(j) of this section; 


(B) A description of the laboratory 
procedures and a copy of any standards 
or guidelines used to interpret the test 
results or references to that informa-
tion; 


(C) A copy of the results of biological 
monitoring. 


(iv) The employer shall maintain or 
assure that the physician maintains 
those medical records for at least 40 
years, or for the duration of employ-
ment plus 20 years, whichever is 
longer. 


(3) Medical removals. (i) The employer 
shall establish and maintain an accu-
rate record for each employee removed 
from current exposure to lead pursuant 
to paragraph (k) of this section. 


(ii) Each record shall include: 
(A) The name and social security 


number of the employee; 
(B) The date on each occasion that 


the employee was removed from cur-
rent exposure to lead as well as the 
corresponding date on which the em-
ployee was returned to his or her 
former job status; 


(C) A brief explanation of how each 
removal was or is being accomplished; 
and 
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(D) A statement with respect to each 
removal indicating whether or not the 
reason for the removal was an elevated 
blood lead level. 


(iii) The employer shall maintain 
each medical removal record for at 
least the duration of an employee’s em-
ployment. 


(4) Availability. (i) The employer shall 
make available upon request all 
records required to be maintained by 
paragraph (n) of this section to the As-
sistant Secretary and the Director for 
examination and copying. 


(ii) Environmental monitoring, med-
ical removal, and medical records re-
quired by this paragraph shall be pro-
vided upon request to employees, des-
ignated representatives, and the As-
sistant Secretary in accordance with 29 
CFR 1910.20 (a)–(e) and (2)–(i). Medical 
removal records shall be provided in 
the same manner as environmental 
monitoring records. 


(5) Transfer of records. (i) Whenever 
the employer ceases to do business, the 
successor employer shall receive and 
retain all records required to be main-
tained by paragraph (n) of this section. 


(ii) Whenever the employer ceases to 
do business and there is no successor 
employer to receive and retain the 
records required to be maintained by 
this section for the prescribed period, 
these records shall be transmitted to 
the Director. 


(iii) At the expiration of the reten-
tion period for the records required to 
be maintained by this section, the em-
ployer shall notify the Director at 
least 3 months prior to the disposal of 
such records and shall transmit those 
records to the Director if requested 
within the period. 


(iv) The employer shall also comply 
with any additional requirements in-
volving transfer of records set forth in 
29 CFR 1910.20(h). 


(o) Observation of monitoring. (1) Em-
ployee observation. The employer shall 
provide affected employees or their 
designated representatives an oppor-
tunity to observe any monitoring of 
employee exposure to lead conducted 
pursuant to paragraph (d) of this sec-
tion. 


(2) Observation procedures. (i) When-
ever observation of the monitoring of 
employee exposure to lead requires 


entry into an area where the use of res-
pirators, protective clothing or equip-
ment is required, the employer shall 
provide the observer with and assure 
the use of such respirators, clothing 
and such equipment, and shall require 
the observer to comply with all other 
applicable safety and health proce-
dures. 


(ii) Without interfering with the 
monitoring, observers shall be entitled 
to: 


(A) Receive an explanation of the 
measurement procedures; 


(B) Observe all steps related to the 
monitoring of lead performed at the 
place of exposure; and 


(C) Record the results obtained or re-
ceive copies of the results when re-
turned by the laboratory. 


(p) Effective date. This standard shall 
become effective March 1, 1979. 


(q) Appendices. The information con-
tained in the appendices to this section 
is not intended by itself, to create any 
additional obligations not otherwise 
imposed by this standard nor detract 
from any existing obligation. 


(r) Startup dates. All obligations of 
this standard commence on the effec-
tive date except as follows: 


(1) The initial determination under 
paragraph (d)(2) shall be made as soon 
as possible but no later than 30 days 
from the effective date. 


(2) Initial monitoring under para-
graph (d)(4) shall be completed as soon 
as possible but no later than 90 days 
from the effective date. 


(3) Initial biological monitoring and 
medical examinations under paragraph 
(j) shall be completed as soon as pos-
sible but no later than 180 days from 
the effective date. Priority for biologi-
cal monitoring and medical examina-
tions shall be given to employees whom 
the employer believes to be at greatest 
risk from continued exposure. 


(4) Initial training and education 
shall be completed as soon as possible 
but no later than 180 days from the ef-
fective date. 


(5) Hygiene and lunchroom facilities 
under paragraph (i) shall be in oper-
ation as soon as possible but no later 
than 1 year from the effective year. 


(6)(i) Respiratory protection required 
by paragraph (f) shall be provided as 
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soon as possible but no later than the 
following schedule: 


(A) Employees whose 8-hour TWA ex-
posure exceeds 200 µg/m3—on the effec-
tive date. 


(B) Employees whose 8-hour TWA ex-
posure exceeds the PEL but is less than 
200 µg/m3—150 days from the effective 
date. 


(C) Powered, air-purifying respirators 
provided under (f)(2)(ii)—210 days from 
the effective date. 


(D) Quantitative fit testing required 
under (f)(3)(ii)—one year from effective 
date. Qualitative fit testing is required 
in the interim. 


(7)(i) Written compliance plans re-
quired by paragraph (e)(3) shall be com-
pleted and available for inspection and 
copying as soon as possible but no later 
than the following schedule: 


(A) Employers for whom compliance 
with the PEL or interim level is re-
quired within 1 year from the effective 
date—6 months from the effective date. 


(B) Employers in secondary lead 
smelting and refining and in lead stor-
age battery manufacturing—1 year 
from the effective date. 


(C) Employers in primary smelting 
and refining industry—1 year from the 
effective date for the interim level; 5 
years from the effective date for PEL. 


(D) Plans for construction of hygiene 
facilities, if required—6 months from 
the effective date. 


(E) All other industries—1 year from 
the date on which the court lifts the 
stay on the implementation of para-
graph (e)(1) for the particular industry. 


(8) The permissible exposure limit in 
paragraph (c) shall become effective 150 
days from the effective date.


APPENDIX A TO § 1910.1025—SUBSTANCE DATA 
SHEET FOR OCCUPATIONAL EXPOSURE TO LEAD 


I. SUBSTANCE IDENTIFICATION 


A. Substance: Pure lead (Pb) is a heavy 
metal at room temperature and pressure and 
is a basic chemical element. It can combine 
with various other substances to form nu-
merous lead compounds. 


B. Compounds Covered by the Standard: The 
word ‘‘lead’’ when used in this standard 
means elemental lead, all inorganic lead 
compounds and a class of organic lead com-
pounds called lead soaps. This standard does 
not apply to other organic lead compounds. 


C. Uses: Exposure to lead occurs in at least 
120 different occupations, including primary 


and secondary lead smelting, lead storage 
battery manufacturing, lead pigment manu-
facturing and use, solder manufacturing and 
use, shipbuilding and ship repairing, auto 
manufacturing, and printing. 


D. Permissible Exposure: The Permissible 
Exposure Limit (PEL) set by the standard is 
50 micrograms of lead per cubic meter of air 
(50 µg/m3), averaged over an 8-hour workday. 


E. Action Level: The standard establishes 
an action level of 30 micrograms per cubic 
meter of air (30 µg/m3), time weighted aver-
age, based on an 8-hour work-day. The action 
level initiates several requirements of the 
standard, such as exposure monitoring, med-
ical surveillance, and training and edu-
cation. 


II. HEALTH HAZARD DATA 


A. Ways in which lead enters your body. 
When absorbed into your body in certain 
doses lead is a toxic substance. The object of 
the lead standard is to prevent absorption of 
harmful quantities of lead. The standard is 
intended to protect you not only from the 
immediate toxic effects of lead, but also 
from the serious toxic effects that may not 
become apparent until years of exposure 
have passed. 


Lead can be absorbed into your body by in-
halation (breathing) and ingestion (eating). 
Lead (except for certain organic lead com-
pounds not covered by the standard, such as 
tetraethyl lead) is not absorbed through 
your skin. When lead is scattered in the air 
as a dust, fume or mist it can be inhaled and 
absorbed through you lungs and upper res-
piratory tract. Inhalation of airborne lead is 
generally the most important source of occu-
pational lead absorption. You can also ab-
sorb lead through your digestive system if 
lead gets into your mouth and is swallowed. 
If you handle food, cigarettes, chewing to-
bacco, or make-up which have lead on them 
or handle them with hands contaminated 
with lead, this will contribute to ingestion. 


A significant portion of the lead that you 
inhale or ingest gets into your blood stream. 
Once in your blood stream, lead is circulated 
throughout your body and stored in various 
organs and body tissues. Some of this lead is 
quickly filtered out of your body and ex-
creted, but some remains in the blood and 
other tissues. As exposure to lead continues, 
the amount stored in your body will increase 
if you are absorbing more lead than your 
body is excreting. Even though you may not 
be aware of any immediate symptoms of dis-
ease, this lead stored in your tissues can be 
slowly causing irreversible damage, first to 
individual cells, then to your organs and 
whole body systems. 


B. Effects of overexposure to lead—(1) Short 
term (acute) overexposure. Lead is a potent, 
systemic poison that serves no known useful 
function once absorbed by your body. Taken 
in large enough doses, lead can kill you in a 
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matter of days. A condition affecting the 
brain called acute encephalopathy may arise 
which develops quickly to seizures, coma, 
and death from cardiorespiratory arrest. A 
short term dose of lead can lead to acute 
encephalopathy. Short term occupational ex-
posures of this magnitude are highly un-
usual, but not impossible. Similar forms of 
encephalopathy may, however, arise from ex-
tended, chronic exposure to lower doses of 
lead. There is no sharp dividing line between 
rapidly developing acute effects of lead, and 
chronic effects which take longer to acquire. 
Lead adversely affects numerous body sys-
tems, and causes forms of health impairment 
and disease which arise after periods of expo-
sure as short as days or as long as several 
years. 


(2) Long-term (chronic) overexposure. Chron-
ic overexposure to lead may result in severe 
damage to your blood-forming, nervous, uri-
nary and reproductive systems. Some com-
mon symptoms of chronic overexposure in-
clude loss of appetite, metallic taste in the 
mouth, anxiety, constipation, nausea, pallor, 
excessive tiredness, weakness, insomnia, 
headache, nervous irritability, muscle and 
joint pain or soreness, fine tremors, numb-
ness, dizziness, hyperactivity and colic. In 
lead colic there may be severe abdominal 
pain. 


Damage to the central nervous system in 
general and the brain (encephalopathy) in 
particular is one of the most severe forms of 
lead poisoning. The most severe, often fatal, 
form of encephalopathy may be preceded by 
vomiting, a feeling of dullness progressing to 
drowsiness and stupor, poor memory, rest-
lessness, irritability, tremor, and convul-
sions. It may arise suddenly with the onset 
of seizures, followed by coma, and death. 
There is a tendency for muscular weakness 
to develop at the same time. This weakness 
may progress to paralysis often observed as 
a characteristic ‘‘wrist drop’’ or ‘‘foot drop’’ 
and is a manifestation of a disease to the 
nervous system called peripheral neurop-
athy. 


Chronic overexposure to lead also results 
in kidney disease with few, if any, symptoms 
appearing until extensive and most likely 
permanent kidney damage has occurred. 
Routine laboratory tests reveal the presence 
of this kidney disease only after about two-
thirds of kidney function is lost. When overt 
symptoms of urinary dysfunction arise, it is 
often too late to correct or prevent wors-
ening conditions, and progression to kidney 
dialysis or death is possible. 


Chronic overexposure to lead impairs the 
reproductive systems of both men and 
women. Overexposure to lead may result in 
decreased sex drive, impotence and sterility 
in men. Lead can alter the structure of 
sperm cells raising the risk of birth defects. 
There is evidence of miscarriage and still-
birth in women whose husbands were exposed 


to lead or who were exposed to lead them-
selves. Lead exposure also may result in de-
creased fertility, and abnormal menstrual 
cycles in women. The course of pregnancy 
may be adversely affected by exposure to 
lead since lead crosses the placental barrier 
and poses risks to developing fetuses. Chil-
dren born of parents either one of whom were 
exposed to excess lead levels are more likely 
to have birth defects, mental retardation, be-
havioral disorders or die during the first 
year of childhood. 


Overexposure to lead also disrupts the 
blood-forming system resulting in decreased 
hemoglobin (the substance in the blood that 
carries oxygen to the cells) and ultimately 
anemia. Anemia is characterized by weak-
ness, pallor and fatigability as a result of de-
creased oxygen carrying capacity in the 
blood. 


(3) Health protection goals of the standard. 
Prevention of adverse health effects for most 
workers from exposure to lead throughout a 
working lifetime requires that worker blood 
lead (PbB) levels be maintained at or below 
forty micrograms per one hundred grams of 
whole blood (40 µg/100g). The blood lead lev-
els of workers (both male and female work-
ers) who intend to have children should be 
maintained below 30 µg/100g to minimize ad-
verse reproductive health effects to the par-
ents and to the developing fetus. 


The measurement of your blood lead level 
is the most useful indicator of the amount of 
lead being absorbed by your body. Blood lead 
levels (PbB) are most often reported in units 
of milligrams (mg) or micrograms (µg) of 
lead (1 mg=1000 µg) per 100 grams (100g), 100 
milliters (100 ml) or deciliter (dl) of blood. 
These three units are essentially the same. 
Sometime PbB’s are expressed in the form of 
mg% or µg%. This is a shorthand notation 
for 100g, 100 ml, or dl. 


PbB measurements show the amount of 
lead circulating in your blood stream, but do 
not give any information about the amount 
of lead stored in your various tissues. PbB 
measurements merely show current absorp-
tion of lead, not the effect that lead is hav-
ing on your body or the effects that past lead 
exposure may have already caused. Past re-
search into lead-related diseases, however, 
has focused heavily on associations between 
PbBs and various diseases. As a result, your 
PbB is an important indicator of the likeli-
hood that you will gradually acquire a lead-
related health impairment or disease. 


Once your blood lead level climbs above 40 
µg/100g, your risk of disease increases. There 
is a wide variability of individual response to 
lead, thus it is difficult to say that a par-
ticular PbB in a given person will cause a 
particular effect. Studies have associated 
fatal encephalopathy with PbBs as low as 150 
µg/100g. Other studies have shown other 
forms of diseases in some workers with PbBs 
well below 80 µg/100g. Your PbB is a crucial 
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indicator of the risks to your health, but one 
other factor is also extremely important. 
This factor is the length of time you have 
had elevated PbBs. The longer you have an 
elevated PbB, the greater the risk that large 
quantities of lead are being gradually stored 
in your organs and tissues (body burden). 
The greater your overall body burden, the 
greater the chances of substantial perma-
nent damage. 


The best way to prevent all forms of lead-
related impairments and diseases—both 
short term and long term- is to maintain 
your PbB below 40 µg/100g. The provisions of 
the standard are designed with this end in 
mind. Your employer has prime responsi-
bility to assure that the provisions of the 
standard are complied with both by the com-
pany and by individual workers. You as a 
worker, however, also have a responsibility 
to assist your employer in complying with 
the standard. You can play a key role in pro-
tecting your own health by learning about 
the lead hazards and their control, learning 
what the standard requires, following the 
standard where it governs your own actions, 
and seeing that your employer complies with 
provisions governing his actions. 


(4) Reporting signs and symptoms of health 
problems. You should immediately notify 
your employer if you develop signs or symp-
toms associated with lead poisoning or if you 
desire medical advice concerning the effects 
of current or past exposure to lead on your 
ability to have a healthy child. You should 
also notify your employer if you have dif-
ficulty breathing during a respirator fit test 
or while wearing a respirator. In each of 
these cases your employer must make avail-
able to you appropriate medical examina-
tions or consultations. These must be pro-
vided at no cost to you and at a reasonable 
time and place. 


The standard contains a procedure where-
by you can obtain a second opinion by a phy-
sician of your choice if the employer selected 
the initial physician.


APPENDIX B TO § 1910.1025—EMPLOYEE 
STANDARD SUMMARY 


This appendix summarizes key provisions 
of the standard that you as a worker should 
become familiar with. 


I. PERMISSIBLE EXPOSURE LIMIT (PEL)—
PARAGRAPH (c)


The standards sets a permissible exposure 
limit (PEL) of fifty micrograms of lead per 
cubic meter of air (50 µg/m3), averaged over 
an 8-hour work-day. This is the highest level 
of lead in air to which you may be permis-
sibly exposed over an 8-hour workday. Since 
it is an 8-hour average it permits short expo-
sures above the PEL so long as for each 8-
hour work day your average exposure does 
not exceed the PEL. 


This standard recognizes that your daily 
exposure to lead can extend beyond a typical 
8-hour workday as the result of overtime or 
other alterations in your work schedule. To 
deal with this, the standard contains a for-
mula which reduces your permissible expo-
sure when you are exposed more than 8 
hours. For example, if you are exposed to 
lead for 10 hours a day, the maximum per-
mitted average exposure would be 40 µg/m3. 


II. EXPOSURE MONITORING—PARAGRAPH (d)


If lead is present in the workplace where 
you work in any quantity, your employer is 
required to make an initial determination of 
whether the action level is exceeded for any 
employee. This initial determination must 
include instrument monitoring of the air for 
the presence of lead and must cover the ex-
posure of a representative number of em-
ployees who are reasonably believed to have 
the highest exposure levels. If your employer 
has conducted appropriate air sampling for 
lead in the past year he may use these re-
sults. If there have been any employee com-
plaints of symptoms which may be attrib-
utable to exposure to lead or if there is any 
other information or observations which 
would indicate employee exposure to lead, 
this must also be considered as part of the 
initial determination. This initial deter-
mination must have been completed by 
March 31, 1979. If this initial determination 
shows that a reasonable possibility exists 
that any employee may be exposed, without 
regard to respirators, over the action level 
(30 µg/m3) your employer must set up an air 
monitoring program to determine the expo-
sure level of every employee exposed to lead 
at your workplace. 


In carrying out this air monitoring pro-
gram, your employer is not required to mon-
itor the exposure of every employee, but he 
must monitor a representative number of 
employees and job types. Enough sampling 
must be done to enable each employee’s ex-
posure level to be reasonably least one full 
shift (at least 7 hours) air sample. In addi-
tion, these air samples must be taken under 
conditions which represent each employee’s 
regular, daily exposure to lead. All initial ex-
posure monitoring must have been com-
pleted by May 30, 1979. 


If you are exposed to lead and air sampling 
is performed, your employer is required to 
quickly notify you in writing of air moni-
toring results which represent your expo-
sure. If the results indicate your exposure 
exceeds the PEL (without regard to your use 
of respirators), then your employer must 
also notify you of this in writing, and pro-
vide you with a description of the corrective 
action that will be taken to reduce your ex-
posure. 


Your exposure must be rechecked by moni-
toring every six months if your exposure is 
over the action level but below the PEL. Air 
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monitoring must be repeated every 3 months 
if you are exposed over the PEL. Your em-
ployer may discontinue monitoring for you if 
2 consecutive measurements, taken at least 
two weeks apart, are below the action level. 
However, whenever there is a production, 
process, control, or personnel change at your 
workplace which may result in new or addi-
tional exposure to lead, or whenever there is 
any other reason to suspect a change which 
may result in new or additional exposure to 
lead, your employer must perform additional 
monitoring. 


III. METHODS OF COMPLIANCE—PARAGRAPH (e)


Your employer is required to assure that 
no employee is exposed to lead in excess of 
the PEL. The standard establishes a priority 
of methods to be used to meet the PEL. 


IV. RESPIRATORY PROTECTION—PARAGRAPH (f)


Your employer is required to provide and 
assure your use of respirators when your ex-
posure to lead is not controlled below the 
PEL by other means. The employer must pay 
the cost of the respirator. Whenever you re-
quest one, your employer is also required to 
provide you a respirator even if your air ex-
posure level does not exceed the PEL. You 
might desire a respirator when, for example, 
you have received medical advice that your 
lead absorption should be decreased. Or, you 
may intend to have children in the near fu-
ture, and want to reduce the level of lead in 
your body to minimize adverse reproductive 
effects. While respirators are the least satis-
factory means of controlling your exposure, 
they are capable of providing significant pro-
tection if properly chosen, fitted, worn, 
cleaned, maintained, and replaced when they 
stop providing adequate protection. 


Your employer is required to select res-
pirators from the seven types listed in Table 
II of the Respiratory Protection section of 
the standard (§ 1910.1025(f)). Any respirator 
chosen must be approved by the National In-
stitute for Occupational Safety and Health 
(NIOSH) under the provisions of 42 CFR part 
84. This respirator selection table will enable 
your employer to choose a type of respirator 
that will give you a proper amount of protec-
tion based on your airborne lead exposure. 
Your employer may select a type of res-
pirator that provides greater protection than 
that required by the standard; that is, one 
recommended for a higher concentration of 
lead than is present in your workplace. For 
example, a powered air-purifying respirator 
(PAPR) is much more protective than a typ-
ical negative pressure respirator, and may 
also be more comfortable to wear. A PAPR 
has a filter, cartridge, or canister to clean 
the air, and a power source that continu-
ously blows filtered air into your breathing 
zone. Your employer might make a PAPR 
available to you to ease the burden of having 


to wear a respirator for long periods of time. 
The standard provides that you can obtain a 
PAPR upon request. 


Your employer must also start a Res-
piratory Protection Program. This program 
must include written procedures for the 
proper selection, use, cleaning, storage, and 
maintenance of respirators. 


Your employer must ensure that your res-
pirator facepiece fits properly. Proper fit of 
a respirator facepiece is critical to your pro-
tection from airborne lead. Obtaining a prop-
er fit on each employee may require your 
employer to make available several different 
types of respirator masks. To ensure that 
your respirator fits properly and that face-
piece leakage is minimal, your employer 
must give you either a qualitative or quan-
titative fit test as specified in Appendix A of 
the Respiratory Protection standard located 
at 29 CFR 1910.134. 


You must also receive from your employer 
proper training in the use of respirators. 
Your employer is required to teach you how 
to wear a respirator, to know why it is need-
ed, and to understand its limitations. 


The standard provides that if your res-
pirator uses filter elements, you must be 
given an opportunity to change the filter ele-
ments whenever an increase in breathing re-
sistance is detected. You also must be per-
mitted to periodically leave your work area 
to wash your face and respirator facepiece 
whenever necessary to prevent skin irrita-
tion. If you ever have difficulty in breathing 
during a fit test or while using a respirator, 
your employer must make a medical exam-
ination available to you to determine wheth-
er you can safely wear a respirator. The re-
sult of this examination may be to give you 
a positive pressure respirator (which reduces 
breathing resistance) or to provide alter-
native means of protection. 


V. PROTECTIVE WORK CLOTHING AND 
EQUIPMENT—PARAGRAPH (g)


If you are exposed to lead above the PEL, 
or if you are exposed to lead compounds such 
as lead arsenate or lead azide which can 
cause skin and eye irritation, your employer 
must provide you with protective work 
clothing and equipment appropriate for the 
hazard. If work clothing is provided, it must 
be provided in a clean and dry condition at 
least weekly, and daily if your airborne ex-
posure to lead is greater than 200 µg/m3. Ap-
propriate protective work clothing and 
equipment can include coveralls or similar 
full-body work clothing, gloves, hats, shoes 
or disposable shoe coverlets, and face shields 
or vented goggles. Your employer is required 
to provide all such equipment at no cost to 
you. He is responsible for providing repairs 
and replacement as necessary, and also is re-
sponsible for the cleaning, laundering or dis-
posal of protective clothing and equipment. 
Contaminated work clothing or equipment 
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must be removed in change rooms and not 
worn home or you will extend your exposure 
and expose your family since lead from your 
clothing can accumulate in your house, car, 
etc. Contaminated clothing which is to be 
cleaned, laundered or disposed of must be 
placed in closed containers in the change 
room. At no time may lead be removed from 
protective clothing or equipment by any 
means which disperses lead into the work-
room air. 


VI. HOUSEKEEPING—PARAGRAPH (h)


Your employer must establish a house-
keeping program sufficient to maintain all 
surfaces as free as practicable of accumula-
tions of lead dust. Vacuuming is the pre-
ferred method of meeting this requirement, 
and the use of compressed air to clean floors 
and other surfaces is absolutely prohibited. 
Dry or wet sweeping, shoveling, or brushing 
may not be used except where vaccuming or 
other equally effective methods have been 
tried and do not work. Vacuums must be 
used and emptied in a manner which mini-
mizes the reentry of lead into the workplace. 


VII. HYGIENE FACILITIES AND PRACTICES—
PARAGRAPH (i)


The standard requires that change rooms, 
showers, and filtered air lunchrooms be con-
structed and made available to workers ex-
posed to lead above the PEL. When the PEL 
is exceeded the employer must assure that 
food and beverage is not present or con-
sumed, tobacco products are not present or 
used, and cosmetics are not applied, except 
in these facilities. Change rooms, showers, 
and lunchrooms, must be used by workers 
exposed in excess of the PEL. After show-
ering, no clothing or equipment worn during 
the shift may be worn home, and this in-
cludes shoes and underwear. Your own cloth-
ing worn during the shift should be carried 
home and cleaned carefully so that it does 
not contaminate your home. Lunchrooms 
may not be entered with protective clothing 
or equipment unless surface dust has been 
removed by vacuuming, downdraft booth, or 
other cleaning method. Finally, workers ex-
posed above the PEL must wash both their 
hands and faces prior to eating, drinking, 
smoking or applying cosmetics. 


All of the facilities and hygiene practices 
just discussed are essential to minimize ad-
ditional sources of lead absorption from in-
halation or ingestion of lead that may accu-
mulate on you, your clothes, or your posses-
sions. Strict compliance with these provi-
sions can virtually eliminate several sources 
of lead exposure which significantly con-
tribute to excessive lead absorption. 


VIII. MEDICAL SURVEILLANCE—PARAGRAPH (j)


The medical surveillance program is part 
of the standard’s comprehensive approach to 


the prevention of lead-related disease. Its 
purpose is to supplement the main thrust of 
the standard which is aimed at minimizing 
airborne concentrations of lead and sources 
of ingestion. Only medical surveillance can 
determine if the other provisions of the 
standard have affectively protected you as 
an individual. Compliance with the stand-
ard’s provision will protect most workers 
from the adverse effects of lead exposure, but 
may not be satisfactory to protect individual 
workers (1) who have high body burdens of 
lead acquired over past years, (2) who have 
additional uncontrolled sources of non-occu-
pational lead exposure, (3) who exhibit un-
usual variations in lead absorption rates, or 
(4) who have specific non-work related med-
ical conditions which could be aggravated by 
lead exposure (e.g., renal disease, anemia). In 
addition, control systems may fail, or hy-
giene and respirator programs may be inad-
equate. Periodic medical surveillance of indi-
vidual workers will help detect those fail-
ures. Medical surveillance will also be impor-
tant to protect your reproductive ability—
regardless of whether you are a man or 
woman. 


All medical surveillance required by the 
standard must be performed by or under the 
supervision of a licensed physician. The em-
ployer must provide required medical sur-
veillance without cost to employees and at a 
reasonable time and place. The standard’s 
medical surveillance program has two parts-
periodic biological monitoring and medical 
examinations. 


Your employer’s obligation to offer you 
medical surveillance is triggered by the re-
sults of the air monitoring program. Medical 
surveillance must be made available to all 
employees who are exposed in excess of the 
action level for more than 30 days a year. 
The initial phase of the medical surveillance 
program, which includes blood lead level 
tests and medical examinations, must be 
completed for all covered employees no later 
than August 28, 1979. Priority within this 
first round of medical surveillance must be 
given to employees whom the employer be-
lieves to be at greatest risk from continued 
exposure (for example, those with the long-
est prior exposure to lead, or those with the 
highest current exposure). Thereafter, the 
employer must periodically make medical 
surveillance—both biological monitoring and 
medical examinations—available to all cov-
ered employees. 


Biological monitoring under the standard 
consists of blood lead level (PbB) and zinc 
protoporphyrin tests at least every 6 months 
after the initial PbB test. A zinc 
protoporphyrin (ZPP) test is a very useful 
blood test which measures an effect of lead 
on your body. Thus biological monitoring 
under the standard is currently limited to 
PbB testing. If a worker’s PbB exceeds 40 µg/
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100g the monitoring frequency must be in-
creased from every 6 months to at least 
every 2 months and not reduced until two 
consecutive PbBs indicate a blood lead level 
below 40 µg/100g. Each time your PbB is de-
termined to be over 40 µg/100g, your employer 
must notify you of this in writing within five 
working days of his receipt of the test re-
sults. The employer must also inform you 
that the standard requires temporary med-
ical removal with economic protection when 
your PbB exceeds certain criteria. (See Dis-
cussion of Medical Removal Protection—
Paragraph (k).) During the first year of the 
standard, this removal criterion is 80 µg/100g. 
Anytime your PbB exceeds 80 µg/100g your 
employer must make available to you a 
prompt follow-up PbB test to ascertain your 
PbB. If the two tests both exceed 80 µg/100g 
and you are temporarily removed, then your 
employer must make successive PbB tests 
available to you on a monthly basis during 
the period of your removal. 


Medical examinations beyond the initial 
one must be made available on an annual 
basis if your blood lead level exceeds 40 µg/
100g at any time during the preceding year. 
The initial examination will provide infor-
mation to establish a baseline to which sub-
sequent data can be compared. An initial 
medical examination must also be made 
available (prior to assignment) for each em-
ployee being assigned for the first time to an 
area where the airborne concentration of 
lead equals or exceeds the action level. In ad-
dition, a medical examination or consulta-
tion must be made available as soon as pos-
sible if you notify your employer that you 
are experiencing signs or symptoms com-
monly associated with lead poisoning or that 
you have difficulty breathing while wearing 
a respirator or during a respirator fit test. 
You must also be provided a medical exam-
ination or consultation if you notify your 
employer that you desire medical advice 
concerning the effects of current or past ex-
posure to lead on your ability to procreate a 
healthy child. 


Finally, appropriate follow-up medical ex-
aminations or consultations may also be pro-
vided for employees who have been tempo-
rarily removed from exposure under the 
medical removal protection provisions of the 
standard. (See Part IX, below.) 


The standard specifies the minimum con-
tent of pre-assignment and annual medical 
examinations. The content of other types of 
medical examinations and consultations is 
left up to the sound discretion of the exam-
ining physician. Pre-assignment and annual 
medical examinations must include (1) a de-
tailed work history and medical history, (2) 
a thorough physical examination, and (3) a 
series of laboratory tests designed to check 
your blood chemistry and your kidney func-
tion. In addition, at any time upon your re-
quest, a laboratory evaluation of male fer-


tility will be made (microscopic examination 
of a sperm sample), or a pregnancy test will 
be given. 


The standard does not require that you 
participate in any of the medical procedures, 
tests, etc. which your employer is required 
to make available to you. Medical surveil-
lance can, however, play a very important 
role in protecting your health. You are 
strongly encouraged, therefore, to partici-
pate in a meaningful fashion. The standard 
contains a multiple physician review mecha-
nism which would give you a chance to have 
a physician of your choice directly partici-
pate in the medical surveillance program. If 
you were dissatisfied with an examination by 
a physician chosen by your employer, you 
could select a second physician to conduct 
an independent analysis. The two doctors 
would attempt to resolve any differences of 
opinion, and select a third physician to re-
solve any firm dispute. Generally your em-
ployer will choose the physician who con-
ducts medical surveillance under the lead 
standard—unless you and your employer can 
agree on the choice of a physician or physi-
cians. Some companies and unions have 
agreed in advance, for example, to use cer-
tain independent medical laboratories or 
panels of physicians. Any of these arrange-
ments are acceptable so long as required 
medical surveillance is made available to 
workers. 


The standard requires your employer to 
provide certain information to a physician to 
aid in his or her examination of you. This in-
formation includes (1) the standard and its 
appendices, (2) a description of your duties as 
they relate to lead exposure, (3) your expo-
sure level, (4) a description of personal pro-
tective equipment you wear, (5) prior blood 
lead level results, and (6) prior written med-
ical opinions concerning you that the em-
ployer has. After a medical examination or 
consultation the physician must prepare a 
written report which must contain (1) the 
physician’s opinion as to whether you have 
any medical condition which places you at 
increased risk of material impairment to 
health from exposure to lead, (2) any rec-
ommended special protective measures to be 
provided to you, (3) any blood lead level de-
terminations, and (4) any recommended limi-
tation on your use of respirators. This last 
element must include a determination of 
whether you can wear a powered air puri-
fying respirator (PAPR) if you are found un-
able to wear a negative pressure respirator. 


The medical surveillance program of the 
lead standard may at some point in time 
serve to notify certain workers that they 
have acquired a disease or other adverse 
medical condition as a result of occupational 
lead exposure. If this is true, these workers 
might have legal rights to compensation 
from public agencies, their employers, firms 


VerDate Jan<31>2003 13:00 Jul 18, 2003 Jkt 200110 PO 00000 Frm 00122 Fmt 8010 Sfmt 8010 Y:\SGML\200110T.XXX 200110T







123


Occupational Safety and Health Admin., Labor § 1910.1025


that supply hazardous products to their em-
ployers, or other persons. Some states have 
laws, including worker compensation laws, 
that disallow a worker who learns of a job-
related health impairment to sue, unless the 
worker sues within a short period of time 
after learning of the impairment. (This pe-
riod of time may be a matter of months or 
years.) An attorney can be consulted about 
these possibilities. It should be stressed that 
OSHA is in no way trying to either encour-
age or discourage claims or lawsuits. How-
ever, since results of the standard’s medical 
surveillance program can significantly affect 
the legal remedies of a worker who has ac-
quired a job-related disease or impairment, 
it is proper for OSHA to make you aware of 
this. 


The medical surveillance section of the 
standard also contains provisions dealing 
with chelation. Chelation is the use of cer-
tain drugs (administered in pill form or in-
jected into the body) to reduce the amount 
of lead absorbed in body tissues. Experience 
accumulated by the medical and scientific 
communities has largely confirmed the effec-
tiveness of this type of therapy for the treat-
ment of very severe lead poisoning. On the 
other hand, it has also been established that 
there can be a long list of extremely harmful 
side effects associated with the use of 
chelating agents. The medical community 
has balanced the advantages and disadvan-
tages resulting from the use of chelating 
agents in various circumstances and has es-
tablished when the use of these agents is ac-
ceptable. The standard includes these ac-
cepted limitations due to a history of abuse 
of chelation therapy by some lead compa-
nies. The most widely used chelating agents 
are calcium disodium EDTA, (Ca Na2 EDTA), 
Calcium Disodium Versenate (Versenate), 
and d-penicillamine (pencillamine or 
Cupramine). 


The standard prohibits ‘‘prophylactic che-
lation’’ of any employee by any person the 
employer retains, supervises or controls. 
‘‘Prophylactic chelation’’ is the routine use 
of chelating or similarly acting drugs to pre-
vent elevated blood levels in workers who are 
occupationally exposed to lead, or the use of 
these drugs to routinely lower blood lead lev-
els to predesignated concentrations believed 
to be ‘safe’. It should be emphasized that 
where an employer takes a worker who has 
no symptoms of lead poisoning and has che-
lation carried out by a physician (either in-
side or outside of a hospital) solely to reduce 
the worker’s blood lead level, that will gen-
erally be considered prophylactic chelation. 
The use of a hospital and a physician does 
not mean that prophylactic chelation is not 


being performed. Routine chelation to pre-
vent increased or reduce current blood lead 
levels is unacceptable whatever the setting. 


The standard allows the use of ‘‘thera-
peutic’’ or ‘‘diagnostic’’ chelation if adminis-
tered under the supervision of a licensed 
physician in a clinical setting with thorough 
and appropriate medical monitoring. Thera-
peutic chelation responds to severe lead poi-
soning where there are marked symptoms. 
Diagnostic chelation involved giving a pa-
tient a dose of the drug then collecting all 
urine excreted for some period of time as an 
aid to the diagnosis of lead poisoning. 


In cases where the examining physician de-
termines that chelation is appropriate, you 
must be notified in writing of this fact before 
such treatment. This will inform you of a po-
tentially harmful treatment, and allow you 
to obtain a second opinion. 


IX. MEDICAL REMOVAL PROTECTION—
PARAGRAPH (k)


Excessive lead absorption subjects you to 
increased risk of disease. Medical removal 
protection (MRP) is a means of protecting 
you when, for whatever reasons, other meth-
ods, such as engineering controls, work prac-
tices, and respirators, have failed to provide 
the protection you need. MRP involves the 
temproary removal of a worker from his or 
her regular job to a place of significantly 
lower exposure without any loss of earnings, 
seniority, or other employment rights or 
benefits. The purpose of this program is to 
cease further lead absorption and allow your 
body to naturally excrete lead which has pre-
viously been absorbed. Temporary medical 
removal can result from an elevated blood 
lead level, or a medical opinion. Up to 18 
months of protection is provided as a result 
of either form of removal. The vast majority 
of removed workers, however, will return to 
their former jobs long before this eighteen 
month period expires. The standard contains 
special provisions to deal with the extraor-
dinary but possible case where a longterm 
worker’s blood lead level does not ade-
quately decline during eighteen months of 
removal. 


During the first year of the standard, if 
your blood lead level is 80 µg/100g or above 
you must be removed from any exposure 
where your air lead level without a res-
pirator would be 100 µg/m3 or above. If you 
are removed from your normal job you may 
not be returned until your blood lead level 
declines to at least 60 µg/100g. These criteria 
for removal and return will change according 
to the following schedule:


Removal blood lead (µg/100 
g) Air lead (µg/m3) Return blood lead 


(µg/100 g) 


After Mar. 1, 1980 ............................................... 70 and above ......................... 50 and above ........... At or below 50. 
After Mar. 1, 1981 ............................................... 60 and above ......................... 30 and above ........... At or below 40. 
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Removal blood lead (µg/100 
g) Air lead (µg/m3) Return blood lead 


(µg/100 g) 


After Mar. 1, 1983 ............................................... 50 and above averaged over 
six months.


30 and above ........... Do. 


You may also be removed from exposure 
even if your blood lead levels are below these 
criteria if a final medical determination in-
dicates that you temporarily need reduced 
lead exposure for medical reasons. If the phy-
sician who is implementing your employers 
medical program makes a final written opin-
ion recommending your removal or other 
special protective measures, your employer 
must implement the physician’s rec-
ommendation. If you are removed in this 
manner, you may only be returned when the 
doctor indicates that it is safe for you to do 
so. 


The standard does not give specific in-
structions dealing with what an employer 
must do with a removed worker. Your job as-
signment upon removal is a matter for you, 
your employer and your union (if any) to 
work out consistent with existing procedures 
for job assignments. Each removal must be 
accomplished in a manner consistent with 
existing collective bargaining relationships. 
Your employer is given broad discretion to 
implement temporary removals so long as no 
attempt is made to override existing agree-
ments. Similarly, a removed worker is pro-
vided no right to veto an employer’s choice 
which satisfies the standard. 


In most cases, employers will likely trans-
fer removed employees to other jobs with 
sufficiently low lead exposure. Alternatively, 
a worker’s hours may be reduced so that the 
time weighted average exposure is reduced, 
or he or she may be temporarily laid off if no 
other alternative is feasible. 


In all of these situation, MRP benefits 
must be provided during the period of 
removal—i.e., you continue to receive the 
same earnings, seniority, and other rights 
and benefits you would have had if you had 
not been removed. Earnings includes more 
than just your base wage; it includes over-
time, shift differentials, incentives, and 
other compensation you would have earned if 
you had not been removed. During the period 
of removal you must also be provided with 
appropriate follow-up medical surveillance. 
If you were removed because your blood lead 
level was too high, you must be provided 
with a monthly blood test. If a medical opin-
ion caused your removal, you must be pro-
vided medical tests or examinations that the 
doctor believes to be appropriate. If you do 
not participate in this follow up medical sur-
veillance, you may lose your eligibility for 
MRP benefits. 


When you are medically eligible to return 
to your former job, your employer must re-
turn you to your ‘‘former job status.’’ This 


means that you are entitled to the position, 
wages, benefits, etc., you would have had if 
you had not been removed. If you would still 
be in your old job if no removal had occurred 
that is where you go back. If not, you are re-
turned consistent with whatever job assign-
ment discretion your employer would have 
had if no removal had occurred. MRP only 
seeks to maintain your rights, not expand 
them or diminish them. 


If you are removed under MRP and you are 
also eligible for worker compensation or 
other compensation for lost wages, your em-
ployer’s MRP benefits obligation is reduced 
by the amount that you actually receive from 
these other sources. This is also true if you 
obtain other employment during the time 
you are laid off with MRP benefits. 


The standard also covers situations where 
an employer voluntarily removes a worker 
from exposure to lead due to the effects of 
lead on the employee’s medical condition, 
even though the standard does not require 
removal. In these situations MRP benefits 
must still be provided as though the stand-
ard required removal. Finally, it is impor-
tant to note that in all cases where removal 
is required, respirators cannot be used as a 
substitute. Respirators may be used before 
removal becomes necessary, but not as an al-
ternative to a transfer to a low exposure job, 
or to a lay-off with MRP benefits. 


X. EMPLOYEE INFORMATION AND TRAINING—
PARAGRAPH (l)


Your employer is required to provide an in-
formation and training program for all em-
ployees exposed to lead above the action 
level or who may suffer skin or eye irritation 
from lead. This program must inform these 
employees of the specific hazards associated 
with their work environment, protective 
measures which can be taken, the danger of 
lead to their bodies (including their repro-
ductive systems), and their rights under the 
standard. In addition your employer must 
make readily available to all employees, in-
cluding those exposed below the action level, 
a copy of the standard and its appendices and 
must distribute to all employees any mate-
rials provided to the employer by the Occu-
pational Safety and Health Administration 
(OSHA). 


Your employer is required to complete this 
training program for all employees by Au-
gust 28, 1979. After this date, all new employ-
ees must be trained prior to initial assign-
ment to areas where there is a possibility of 
exposure over the action level. 
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This training program must also be pro-
vided at least annually thereafter. 


XI. SIGNS—PARAGRAPH (m)


The standard requires that the following 
warning sign be posted in work areas where 
the exposure to lead exceeds the PEL: 


WARNING
LEAD WORK AREA


NO SMOKING OR EATING
XII. RECORDKEEPING—PARAGRAPH (n)


Your employer is required to keep all 
records of exposure monitoring for airborne 
lead. These records must include the name 
and job classification of employees meas-
ured, details of the sampling and analytic 
techniques, the results of this sampling, and 
the type of respiratory protection being 
worn by the person sampled. Your employer 
is also required to keep all records of biologi-
cal monitoring and medical examination re-
sults. These must include the names of the 
employees, the physician’s written opinion, 
and a copy of the results of the examination. 
All of the above kinds of records must be 
kept for 40 years, or for at least 20 years 
after your termination of employment, 
whichever is longer. 


Recordkeeping is also required if you are 
temporarily removed from your job under 
the medical removal protection program. 
This record must include your name and so-
cial security number, the date of your re-
moval and return, how the removal was or is 
being accomplished, and whether or not the 
reason for the removal was an elevated blood 
lead level. Your employer is required to keep 
each medical removal record only for as long 
as the duration of an employee’s employ-
ment. 


The standard requires that if you request 
to see or copy environmental monitoring, 
blood lead level monitoring, or medical re-
moval records, they must be made available 
to you or to a representative that you au-
thorize. Your union also has access to these 
records. Medical records other than PbB’s 
must also be provided upon request to you, 
to your physician or to any other person 
whom you may specifically designate. Your 
union does not have access to your personal 
medical records unless you authorize their 
access. 


XIII. OBSERVATIONS OF MONITORING—
PARAGRAPH (o)


When air monitoring for lead is performed 
at your workplace as required by this stand-
ard, your employer must allow you or some-
one you designate to act as an observer of 
the monitoring. Observers are entitled to an 
explanation of the measurement procedure, 
and to record the results obtained. Since re-
sults will not normally be available at the 
time of the monitoring, observers are enti-


tled to record or receive the results of the 
monitoring when returned by the laboratory. 
Your employer is required to provide the ob-
server with any personal protective devices 
required to be worn by employees working in 
the area that is being monitored. The em-
ployer must require the observer to wear all 
such equipment and to comply with all other 
applicable safety and health procedures. 


XIV. EFFECTIVE DATE—PARAGRAPH (p)


The standard’s effective data is March 1, 
1979, and employer obligations under the 
standard begin to come into effect as of that 
date. 


XV. FOR ADDITIONAL INFORMATION 


A. Copies of the Standard and explanatory 
material may be obtained by writing or call-
ing the OSHA Docket Office, U.S. Depart-
ment of Labor, room N2634, 200 Constitution 
Avenue, N.W., Washington, DC 20210. Tele-
phone: (202) 219–7894. 


1. The standard and summary of the state-
ment of reasons (preamble), FEDERAL REG-
ISTER, Volume 43, pp. 52952–53014, November 
14, 1978. 


2. The full statement of reasons (preamble) 
FEDERAL REGISTER, vol. 43, pp. 54354–54509, 
November 21, 1978. 


3. Partial Administrative Stay and Correc-
tions to the standard, (44 FR 5446–5448) Janu-
ary 26, 1979. 


4. Notice of the Partial Judicial Stay (44 
FR 14554–14555) March 13, 1979. 


5. Corrections to the preamble, FEDERAL 
REGISTER, vol. 44, pp. 20680–20681, April 6, 
1979. 


6. Additional correction to the preamble 
concerning the construction industry, FED-
ERAL REGISTER, vol. 44, p. 50338, August 28, 
1979. 


7. Appendices to the standard (Appendices 
A, B, C), FEDERAL REGISTER, Vol. 44, pp. 
60980–60995, October 23, 1979. 


8. Corrections to appendices, FEDERAL REG-
ISTER, Vol. 44, 68828, November 30, 1979. 


9. Revision to the standard and an addi-
tional appendix (Appendix D), FEDERAL REG-
ISTER, Vol. 47, pp. 51117–51119, November 12, 
1982. 


10. Notice of reopening of lead rulemaking 
for nine remand industry sectors, FEDERAL 
REGISTER, vol. 53, pp. 11511–11513, April 7, 
1988. 


11. Statement of reasons, FEDERAL REG-
ISTER, vol. 54, pp. 29142–29275, July 11, 1989. 


12. Statement of reasons, FEDERAL REG-
ISTER, vol. 55, pp. 3146–3167, January 30, 1990. 


13. Correction to appendix B, FEDERAL 
REGISTER, vol. 55, pp. 4998–4999, February 13, 
1991. 


14. Correction to appendices, FEDERAL REG-
ISTER, vol. 56, p. 24686, May 31, 1991. 


B. Additional information about the stand-
ard, its enforcement, and your employer’s 
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1 The term inorganic lead used throughout 
the medical surveillance appendices is meant 


to be synonymous with the definition of lead 
set forth in the standard.


compliance can be obtained from the nearest 
OSHA Area Office listed in your telephone 
directory under United States Government/
Department of Labor.


APPENDIX C TO § 1910.1025—MEDICAL 
SURVEILLANCE GUIDELINES 


INTRODUCTION 


The primary purpose of the Occupational 
Safety and Health Act of 1970 is to assure, so 
far as possible, safe and healthful working 
conditions for every working man and 
woman. The occupational health standard 
for inorganic lead 1 was promulgated to pro-
tect workers exposed to inorganic lead in-
cluding metallic lead, all inorganic lead 
compounds and organic lead soaps.


Under this final standard in effect as of 
March 1, 1979, occupational exposure to inor-
ganic lead is to be limited to 50 µg/m3 
(micrograms per cubic meter) based on an 8 
hour time-weighted average (TWA). This 
level of exposure eventually must be 
achieved through a combination of engineer-
ing, work practice and other administrative 
controls. Periods of time ranging from 1 to 10 
years are provided for different industries to 
implement these controls. The schedule 
which is based on individual industry consid-
erations is given in Table 1. Until these con-
trols are in place, respirators must be used 
to meet the 50 µg/m3 exposure limit. 


The standard also provides for a program 
of biological monitoring and medical surveil-
lance for all employees exposed to levels of 
inorganic lead above the action level of 30 µg/
m3 (TWA) for more than 30 days per year. 


The purpose of this document is to outline 
the medical surveillance provisions of the 
standard for inorganic lead, and to provide 
further information to the physician regard-
ing the examination and evaluation of work-
ers exposed to inorganic lead. 


Section 1 provides a detailed description of 
the monitoring procedure including the re-
quired frequency of blood testing for exposed 
workers, provisions for medical removal pro-
tection (MRP), the recommended right of the 
employee to a second medical opinion, and 
notification and recordkeeping requirements 
of the employer. A discussion of the require-
ments for respirator use and respirator mon-
itoring and OSHA’s position on prophylactic 
chelation therapy are also included in this 
section. 


Section 2 discusses the toxic effects and 
clinical manifestations of lead poisoning and 
effects of lead intoxication on enzymatic 
pathways in heme synthesis. The adverse ef-
fects on both male and female reproductive 
capacity and on the fetus are also discussed. 


Section 3 outlines the recommended med-
ical evaluation of the worker exposed to in-
organic lead including details of the medical 
history, physical examination, and rec-
ommended laboratory tests, which are based 
on the toxic effects of lead as discussed in 
Section 2. 


Section 4 provides detailed information 
concerning the laboratory tests available for 
the monitoring of exposed workers. Included 
also is a discussion of the relative value of 
each test and the limitations and pre-
cautions which are necessary in the interpre-
tation of the laboratory results.


TABLE 1


Permissible airborne lead levels by industry (µg/m3) 1


Effective date 


Mar. 1, 
1979


Mar. 1, 
1980


Mar. 1, 
1981


Mar. 1, 
1982


Mar. 1, 
1984


Mar. 1, 
1989 
(final) 


1. Primary lead production ........................................................ 200 200 200 100 100 50
2. Secondary lead production ................................................... 200 200 200 100 50 50
3. Lead-acid battery manufacturing .......................................... 200 200 100 100 50 50
4. Nonferrous foundries ............................................................ 200 100 100 100 50 50
5. Lead pigment manufacturing ................................................ 200 200 200 100 50 50
6. All other industries ................................................................ 200 50 50 50 50 50


1 Airborne levels to be achieved without reliance or respirator protection through a combination of engineering, work practice 
and other administrative controls. While these controls are being implemented respirators must be used to meet the 50 µg/m3 
exposure limit. 


I. MEDICAL SURVEILLANCE AND MONITORING RE-
QUIREMENTS FOR WORKERS EXPOSED TO INOR-
GANIC LEAD 


Under the occupational health standard for 
inorganic lead, a program of biological moni-
toring and medical surveillance is to be 


made available to all employees exposed to 
lead above the action level of 30 µg/m3 TWA 
for more than 30 days each year. This pro-
gram consists of periodic blood sampling and 
medical evaluation to be performed on a 
schedule which is defined by previous labora-
tory results, worker complaints or concerns, 
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and the clinical assessment of the examining 
physician. 


Under this program, the blood lead level of 
all employees who are exposed to lead above 
the action level of 30 µg/m3 is to be deter-
mined at least every six months. The fre-
quency is increased to every two months for 
employees whose last blood lead level was 
between 40 µ g/100 g whole blood and the level 
requiring employee medical removal to be 
discussed below. For employees who are re-
moved from exposure to lead due to an ele-
vated blood lead, a new blood lead level must 
be measured monthly. A zinc protoporphyrin 
(ZPP) is required on each occasion that a 
blood lead level measurement is made. 


An annual medical examination and con-
sultation performed under the guidelines dis-
cussed in Section 3 is to be made available to 
each employee for whom a blood test con-
ducted at any time during the preceding 12 
months indicated a blood lead level at or 
above 40 µ g/100 g. Also, an examination is to 
be given to all employees prior to their as-
signment to an area in which airborne lead 
concentrations reach or exceed the action 
level. In addition, a medical examination 
must be provided as soon as possible after 
notification by an employee that the em-


ployee has developed signs or symptoms 
commonly associated with lead intoxication, 
that the employee desires medical advice re-
garding lead exposure and the ability to pro-
create a healthy child, or that the employee 
has demonstrated difficulty in breathing 
during a respirator fitting test or during res-
pirator use. An examination is also to be 
made available to each employee removed 
from exposure to lead due to a risk of sus-
taining material impairment to health, or 
otherwise limited or specially protected pur-
suant to medical recommendations. 


Results of biological monitoring or the rec-
ommendations of an examining physician 
may necessitate removal of an employee 
from further lead exposure pursuant to the 
standard’s medical removal protection 
(MRP) program. The object of the MRP pro-
gram is to provide temporary medical re-
moval to workers either with substantially 
elevated blood lead levels or otherwise at 
risk of sustaining material health impair-
ment from continued substantial exposure to 
lead. The following guidelines which are 
summarized in Table 2 were created under 
the standard for the temporary removal of 
an exposed employee and his or her subse-
quent return to work in an exposure area.


TABLE 2


Effective date 


Mar. 1, 1979 Mar. 1, 1980 Mar. 1, 1981 Mar. 1, 1982 Mar. 1, 1983 (final) 


A. Blood lead level requiring em-
ployee medical removal. (Level 
must be confirmed with second 
follow-up blood lead level within 
two weeks of first report.).


≥80 µg/100 g ≥70µg/100 g ≥60 µg/100 g ≥60 µg/100 g ≥60µg/100 g or average of 
last three blood samples 
or all blood samples 
over previous 6 months 
(whichever is over a 
longer time period) is 50 
µg/100 g or greater un-
less last blood sample is 
40 µg/100 g or less. 


B. Frequency which employees ex-
posed to action level of lead (30 
µg/m3 TWA) must have blood 
lead level checked (ZPP is also 
required in each occasion that a 
blood lead is obtained.): 


1. Last blood lead level less 
than 40 µg/100 g.


Every 6 
months 


Every 6 
months 


Every 6 
months 


Every 6 
months 


Every 6 months. 


2. Last blood lead level be-
tween 40 µg/100 g and level 
requiring medical removal 
(see A above).


Every 2 
months 


Every 2 
months 


Every 2 
months 


Every 2 
months 


Every 2 months. 


3. Employees removed from 
exposure to lead because of 
an elevated blood lead level.


Every 1 
month 


Every 1 
month 


Every 1 
month 


Every 1 
month 


Every 1 month. 


C. Permissible airborne exposure 
limit for workers removed from 
work due to an elevated blood 
lead level (without regard to res-
pirator protection).


100 µg/m3 8 
hr TWA 


50 µg/m3 8 
hr TWA 


30 µg/m3 8 
hr TWA 


30 µg/m3 8 
hr TWA 


30 µg/m3 8 hr TWA. 
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TABLE 2—Continued


Effective date 


Mar. 1, 1979 Mar. 1, 1980 Mar. 1, 1981 Mar. 1, 1982 Mar. 1, 1983 (final) 


D. Blood lead level confirmed with 
a second blood analysis, at 
which employee may return to 
work. Permissible exposure with-
out regard to respirator protec-
tion is listed by industry in Table 
I.


·60 µg/100 g ·50 µg/100 g ·40 µg/100 g ·40 µg/100 g ·40 µg/100 g. 


NOTE: When medical opinion indicates that an employee is at risk of material impairment from exposure to lead, the physician 
can remove an employee from exposures exceeding the action level (or less) or recommend special protective measures as 
deemed appropriate and necessary. Medical monitoring during the medical removal period can be more stringent than noted in 
the table above if the physician so specifies. Return to work or removal of limitations and special protections is permitted when 
the physician indicates that the worker is no longer at risk of material impairment. 


Under the standard’s ultimate worker re-
moval criteria, a worker is to be removed 
from any work having any eight hour TWA 
exposure to lead of 30 µg/m3 or more when-
ever either of the following circumstances 
apply: (1) a blood lead level of 60 µ g/100 g or 
greater is obtained and confirmed by a sec-
ond follow-up blood lead level performed 
within two weeks after the employer re-
ceives the results of the first blood sampling 
test, or (2) the average of the previous three 
blood lead determinations or the average of 
all blood lead determinations conducted dur-
ing the previous six months, whichever en-
compasses the longest time period, equals or 
exceeds 50 µ g/100 g, unless the last blood 
sample indicates a blood lead level at or 
below 40 µ g/100 g in which case the employee 
need not be removed. Medical removal is to 
continue until two consecutive blood lead 
levels are 40 µ g/100 g or less. 


During the first two years that the ulti-
mate removal criteria are being phased in, 
the return criteria have been set to assure 
that a worker’s blood lead level has substan-
tially declined during the period of removal. 
From March 1, 1979 to March 1, 1980, the 
blood lead level requiring employee medical 
removal is 80 µ g/100 g. Workers found to 
have a confirmed blood lead at this level or 
greater need only be removed from work 
having a daily 8 hour TWA exposure to lead 
at or above 100 µg/m3. Workers so removed 
are to be returned to work when their blood 
lead levels are at or below 60 µ g/100 g of 
whole blood. From March 1, 1980 to March 1, 
1981, the blood lead level requiring medical 
removal is 70 µ g/100 g. During this period 
workers need only be removed from jobs hav-
ing a daily 8 hour TWA exposure to lead at 
or above 50 µg/m3 and are to be returned to 
work when a level of 50 µ g/100 g is achieved. 
Beginning March 1, 1981, return depends on a 
worker’s blood lead level declining to 40 µ g/
100 g of whole blood. 


As part of the standard, the employer is re-
quired to notify in writing each employee 
whose blood lead level exceeds 40 µ g/100 g. In 
addition each such employee is to be in-


formed that the standard requires medical 
removal with MRP benefits, discussed below, 
when an employee’s blood lead level exceeds 
the above defined limits. 


In addition to the above blood lead level 
criteria, temporary worker removal may 
also take place as a result of medical deter-
minations and recommendations. Written 
medical opinions must be prepared after 
each examination pursuant to the standard. 
If the examining physician includes a med-
ical finding, determination or opinion that 
the employee has a medical condition which 
places the employee at increased risk of ma-
terial health impairment from exposure to 
lead, then the employee must be removed 
from exposure to lead at or above the action 
level. Alternatively, if the examining physi-
cian recommends special protective meas-
ures for an employee (e.g., use of a powered 
air purifying respirator) or recommends lim-
itations on an employee’s exposure to lead, 
then the employer must implement these 
recommendations. Recommendations may be 
more stringent than the specific provisions 
of the standard. The examining physician, 
therefore, is given broad flexibility to tailor 
special protective procedures to the needs of 
individual employees. This flexibility ex-
tends to the evaluation and management of 
pregnant workers and male and female work-
ers who are planning to raise children. Based 
on the history, physical examination, and 
laboratory studies, the physician might rec-
ommend special protective measures or med-
ical removal for an employee who is preg-
nant or who is planning to conceive a child 
when, in the physician’s judgment, contin-
ued exposure to lead at the current job would 
pose a significant risk. The return of the em-
ployee to his or her former job status, or the 
removal of special protections or limita-
tions, depends upon the examining physician 
determining that the employee is no longer 
at increased risk of material impairment or 
that special measures are no longer needed. 


During the period of any form of special 
protection or removal, the employer must 
maintain the worker’s earnings, seniority, 
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and other employment rights and benefits 
(as though the worker had not been removed) 
for a period of up to 18 months. This eco-
nomic protection will maximize meaningful 
worker participation in the medical surveil-
lance program, and is appropriate as part of 
the employer’s overall obligation to provide 
a safe and healthful workplace. The provi-
sions of MRP benefits during the employee’s 
removal period may, however, be conditioned 
upon participation in medical surveillance. 


On rare occasions, an employee’s blood 
lead level may not acceptably decline within 
18 months of removal. This situation will 
arise only in unusual circumstances, thus 
the standard relies on an individual medical 
examination to determine how to protect 
such an employee. This medical determina-
tion is to be based on both laboratory values, 
including lead levels, zinc protoporphyrin 
levels, blood counts, and other tests felt to 
be warranted, as well as the physician’s judg-
ment that any symptoms or findings on 
physical examination are a result of lead 
toxicity. The medical determination may be 
that the employee is incapable of ever safely 
returning to his or her former job status. 
The medical determination may provide ad-
ditional removal time past 18 months for 
some employees or specify special protective 
measures to be implemented. 


The lead standard provides for a multiple 
physician review in cases where the em-
ployee wishes a second opinion concerning 
potential lead poisoning or toxicity. If an 
employee wishes a second opinion, he or she 
can make an appointment with a physician 
of his or her choice. This second physician 
will review the findings, recommendations or 
determinations of the first physician and 
conduct any examinations, consultations or 
tests deemed necessary in an attempt to 
make a final medical determination. If the 
first and second physicians do not agree in 
their assessment they must try to resolve 
their differences. If they cannot reach an 
agreement then they must designate a third 
physician to resolve the dispute. 


The employer must provide examining and 
consulting physicians with the following spe-
cific information: a copy of the lead regula-
tions and all appendices, a description of the 
employee’s duties as related to exposure, the 
exposure level to lead and any other toxic 
substances (if applicable), a description of 
personal protective equipment used, blood 
lead levels, and all prior written medical 
opinions regarding the employee in the em-
ployer’s possession or control. The employer 
must also obtain from the physician and pro-
vide the employee with a written medical 
opinion containing blood lead levels, the 
physicians’s opinion as to whether the em-
ployee is at risk of material impairment to 
health, any recommended protective meas-
ures for the employee if further exposure is 
permitted, as well as any recommended limi-


tations upon an employee’s use of res-
pirators. 


Employers must instruct each physician 
not to reveal to the employer in writing or 
in any other way his or her findings, labora-
tory results, or diagnoses which are felt to 
be unrelated to occupational lead exposure. 
They must also instruct each physician to 
advise the employee of any occupationally or 
non-occupationally related medical condi-
tion requiring further treatment or evalua-
tion. 


The standard provides for the use of res-
pirators where engineering and other pri-
mary controls have not been fully imple-
mented. However, the use of respirator pro-
tection shall not be used in lieu of temporary 
medical removal due to elevated blood lead 
levels or findings that an employee is at risk 
of material health impairment. This is based 
on the numerous inadequacies of respirators 
including skin rash where the facepiece 
makes contact with the skin, unacceptable 
stress to breathing in some workers with un-
derlying cardiopulmonary impairment, dif-
ficulty in providing adequate fit, the tend-
ency for respirators to create additional haz-
ards by interfering with vision, hearing, and 
mobility, and the difficulties of assuring the 
maximum effectiveness of a complicated 
work practice program involving respirators. 
Respirators do, however, serve a useful func-
tion where engineering and work practice 
controls are inadequate by providing supple-
mentary, interim, or short-term protection, 
provided they are properly selected for the 
environment in which the employee will be 
working, properly fitted to the employee, 
maintained and cleaned periodically, and 
worn by the employee when required. 


In its final standard on occupational expo-
sure to inorganic lead, OSHA has prohibited 
prophylactic chelation. Diagnostic and 
therapeutic chelation are permitted only 
under the supervision of a licensed physician 
with appropriate medical monitoring in an 
acceptable clinical setting. The decision to 
initiate chelation therapy must be made on 
an individual basis and take into account the 
severity of symptoms felt to be a result of 
lead toxicity along with blood lead levels, 
ZPP levels, and other laboratory tests as ap-
propriate. EDTA and penicillamine which 
are the primary chelating agents used in the 
therapy of occupational lead poisoning have 
significant potential side effects and their 
use must be justified on the basis of expected 
benefits to the worker. Unless frank and se-
vere symptoms are present, therapeutic che-
lation is not recommended given the oppor-
tunity to remove a worker from exposure 
and allow the body to naturally excrete ac-
cumulated lead. As a diagnostic aid, the che-
lation mobilization test using CA–EDTA has 
limited applicability. According to some in-
vestigators, the test can differentiate be-
tween lead-induced and other nephropathies. 
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The test may also provide an estimation of 
the mobile fraction of the total body lead 
burden. 


Employers are required to assure that ac-
curate records are maintained on exposure 
monitoring, medical surveillance, and med-
ical removal for each employee. Exposure 
monitoring and medical surveillance records 
must be kept for 40 years or the duration of 
employment plus 20 years, whichever is 
longer, while medical removal records must 
be maintained for the duration of employ-
ment. All records required under the stand-
ard must be made available upon request to 
the Assistant Secretary of Labor for Occupa-
tional Safety and Health and the Director of 
the National Institute for Occupational Safe-
ty and Health. Employers must also make 
environmental and biological monitoring 
and medical removal records available to af-
fected employees and to former employees or 
their authorized employee representatives. 
Employees or their specifically designated 
representatives have access to their entire 
medical surveillance records. 


In addition, the standard requires that the 
employer inform all workers exposed to lead 
at or above the action level of the provisions 
of the standard and all its appendices, the 
purpose and description of medical surveil-
lance and provisions for medical removal 
protection if temporary removal is required. 
An understanding of the potential health ef-
fects of lead exposure by all exposed employ-
ees along with full understanding of their 
rights under the lead standard is essential 
for an effective monitoring program. 


II. ADVERSE HEALTH EFFECTS OF INORGANIC 
LEAD 


Although the toxicity of lead has been 
known for 2,000 years, the knowledge of the 
complex relationship between lead exposure 
and human response is still being refined. 
Significant research into the toxic prop-
erties of lead continues throughout the 
world, and it should be anticipated that our 
understanding of thresholds of effects and 
margins of safety will be improved in future 
years. The provisions of the lead standard 
are founded on two prime medical judg-
ments: first, the prevention of adverse health 
effects from exposure to lead throughout a 
working lifetime requires that worker blood 
lead levels be maintained at or below 40 µ g/
100 g and second, the blood lead levels of 
workers, male or female, who intend to par-
ent in the near future should be maintained 
below 30 µ g/100 g to minimize adverse repro-
ductive health effects to the parents and de-
veloping fetus. The adverse effects of lead on 
reproduction are being actively researched 
and OSHA encourages the physician to re-
main abreast of recent developments in the 
area to best advise pregnant workers or 
workers planning to conceive children. 


The spectrum of health effects caused by 
lead exposure can be subdivided into five de-
velopmental stages: normal, physiological 
changes of uncertain significance, 
pathophysiological changes, overt symptoms 
(morbidity), and mortality. Within this proc-
ess there are no sharp distinctions, but rath-
er a continuum of effects. Boundaries be-
tween categories overlap due to the wide var-
iation of individual responses and exposures 
in the working population. OSHA’s develop-
ment of the lead standard focused on 
pathophysiological changes as well as later 
stages of disease. 


1. Heme Synthesis Inhibition. The earliest 
demonstrated effect of lead involves its abil-
ity to inhibit at least two enzymes of the 
heme synthesis pathway at very low blood 
levels. Inhibition of delta aminolevulinic 
acid dehydrase (ALA–D) which catalyzes the 
conversion of delta-aminolevulinic acid 
(ALA) to protoporphyrin is observed at a 
blood lead level below 20 µ g/100 g whole 
blood. At a blood lead level of 40 ug/100 g, 
more than 20% of the population would have 
70% inhibition of ALA–D. There is an expo-
nential increase in ALA excretion at blood 
lead levels greater than 40 µ g/100 g. 


Another enzyme, ferrochelatase, is also in-
hibited at low blood lead levels. Inhibition of 
ferrochelatase leads to increased free eryth-
rocyte protoporphyrin (FEP) in the blood 
which can then bind to zinc to yield zinc 
protoporphyrin. At a blood lead level of 50 µ 
g/100 g or greater, nearly 100% of the popu-
lation will have an increase in FEP. There is 
also an exponential relationship between 
blood lead levels greater than 40 µ g/100 g and 
the associated ZPP level, which has led to 
the development of the ZPP screening test 
for lead exposure. 


While the significance of these effects is 
subject to debate, it is OSHA’s position that 
these enzyme disturbances are early stages 
of a disease process which may eventually 
result in the clinical symptoms of lead poi-
soning. Whether or not the effects do 
progress to the later stages of clinical dis-
ease, disruption of these enzyme processes 
over a working lifetime is considered to be a 
material impairment of health. 


One of the eventual results of lead-induced 
inhibition of enzymes in the heme synthesis 
pathway is anemia which can be asymp-
tomatic if mild but associated with a wide 
array of symptoms including dizziness, fa-
tigue, and tachycardia when more severe. 
Studies have indicated that lead levels as 
low as 50 µ g/100 g can be associated with a 
definite decreased hemoglobin, although 
most cases of lead-induced anemia, as well as 
shortened red-cell survival times, occur at 
lead levels exceeding 80 µ g/100 g. Inhibited 
hemoglobin synthesis is more common in 
chronic cases whereas shortened erythrocyte 
life span is more common in acute cases. 
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In lead-induced anemias, there is usually a 
reticulocytosis along with the presence of 
basophilic stippling, and ringed sideroblasts, 
although none of the above are 
pathognomonic for lead-induced anemia. 


2. Neurological Effects. Inorganic lead has 
been found to have toxic effects on both the 
central and peripheral nervous systems. The 
earliest stages of lead-induced central nerv-
ous system effects first manifest themselves 
in the form of behavioral disturbances and 
central nervous system symptoms including 
irritability, restlessness, insomnia and other 
sleep disturbances, fatigue, vertigo, head-
ache, poor memory, tremor, depression, and 
apathy. With more severe exposure, symp-
toms can progress to drowsiness, stupor, hal-
lucinations, delerium, convulsions and coma. 


The most severe and acute form of lead 
poisoning which usually follows ingestion or 
inhalation of large amounts of lead is acute 
encephalopathy which may arise precipi-
tously with the onset of intractable seizures, 
coma, cardiorespiratory arrest, and death 
within 48 hours. 


While there is disagreement about what ex-
posure levels are needed to produce the ear-
liest symptoms, most experts agree that 
symptoms definitely can occur at blood lead 
levels of 60 µ g/100 g whole blood and there-
fore recommend a 40 µ g/100 g maximum. The 
central nervous system effects frequently are 
not reversible following discontinued expo-
sure or chelation therapy and when improve-
ment does occur, it is almost always only 
partial. 


The peripheral neuropathy resulting from 
lead exposure characteristically involves 
only motor function with minimal sensory 
damage and has a marked predilection for 
the extensor muscles of the most active ex-
tremity. The peripheral neuropathy can 
occur with varying degrees of severity. The 
earliest and mildest form which can be de-
tected in workers with blood lead levels as 
low as 50 µ g/100 g is manifested by slowing 
of motor nerve conduction velocity often 
without clinical symptoms. With progression 
of the neuropathy there is development of 
painless extensor muscle weakness usually 
involving the extensor muscles of the fingers 
and hand in the most active upper extrem-
ity, followed in severe cases by wrist drop or, 
much less commonly, foot drop. 


In addition to slowing of nerve conduction, 
electromyographical studies in patients with 
blood lead levels greater than 50 µ g/100 g 
have demonstrated a decrease in the number 
of acting motor unit potentials, an increase 
in the duration of motor unit potentials, and 
spontaneous pathological activity including 
fibrillations and fasciculations. Whether 
these effects occur at levels of 40 µ g/100 g is 
undetermined. 


While the peripheral neuropathies can oc-
casionally be reversed with therapy, again 
such recovery is not assured particularly in 


the more severe neuropathies and often im-
provement is only partial. The lack of re-
versibility is felt to be due in part to seg-
mental demyelination. 


3. Gastrointestinal. Lead may also affect the 
gastrointestinal system producing abdom-
inal colic or diffuse abdominal pain, con-
stipation, obstipation, diarrhea, anorexia, 
nausea and vomiting. Lead colic rarely de-
velops at blood lead levels below 80 µ g/100 g. 


4. Renal. Renal toxicity represents one of 
the most serious health effects of lead poi-
soning. In the early stages of disease nuclear 
inclusion bodies can frequently be identified 
in proximal renal tubular cells. Renal func-
tion remains normal and the changes in this 
stage are probably reversible. With more ad-
vanced disease there is progressive intersti-
tial fibrosis and impaired renal function. 
Eventually extensive interstitial fibrosis en-
sues with sclerotic glomeruli and dilated and 
atrophied proximal tubules; all represent end 
stage kidney disease. Azotemia can be pro-
gressive, eventually resulting in frank ure-
mia necessitating dialysis. There is occa-
sionally associated hypertension and 
hyperuricemia with or without gout. 


Early kidney disease is difficult to detect. 
The urinalysis is normal in early lead 
nephropathy and the blood urea nitrogen and 
serum creatinine increase only when two-
thirds of kidney function is lost. Measure-
ment of creatinine clearance can often de-
tect earlier disease as can other methods of 
measurement of glomerular filtration rate. 
An abnormal Ca-EDTA mobilization test has 
been used to differentiate between lead-in-
duced and other nephropathies, but this pro-
cedure is not widely accepted. A form of 
Fanconi syndrome with aminoaciduria, 
glycosuria, and hyperphosphaturia indi-
cating severe injury to the proximal renal 
tubules is occasionally seen in children. 


5. Reproductive effects. Exposure to lead can 
have serious effects on reproductive function 
in both males and females. In male workers 
exposed to lead there can be a decrease in 
sexual drive, impotence, decreased ability to 
produce healthy sperm, and sterility. Mal-
formed sperm (teratospermia), decreased 
number of sperm (hypospermia), and sperm 
with decreased motility (asthenospermia) 
can all occur. Teratospermia has been noted 
at mean blood lead levels of 53 µ g/100 g and 
hypospermia and asthenospermia at 41 µ g/
100 g. Furthermore, there appears to be a 
dose-response relationship for teratospermia 
in lead exposed workers. 


Women exposed to lead may experience 
menstrual disturbances including 
dysmenorrhea, menorrhagia and amenor-
rhea. Following exposure to lead, women 
have a higher frequency of sterility, pre-
mature births, spontaneous miscarriages, 
and stillbirths. 


Germ cells can be affected by lead and 
cause genetic damage in the egg or sperm 
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cells before conception and result in failure 
to implant, miscarriage, stillbirth, or birth 
defects. 


Infants of mothers with lead poisoning 
have a higher mortality during the first year 
and suffer from lowered birth weights, slower 
growth, and nervous system disorders. 


Lead can pass through the placental bar-
rier and lead levels in the mother’s blood are 
comparable to concentrations of lead in the 
umbilical cord at birth. Transplacental pas-
sage becomes detectable at 12–14 weeks of 
gestation and increases until birth. 


There is little direct data on damage to the 
fetus from exposure to lead but it is gen-
erally assumed that the fetus and newborn 
would be at least as susceptible to neuro-
logical damage as young children. Blood lead 
levels of 50–60 µ g/100 g in children can cause 
significant neurobehavioral impairments and 
there is evidence of hyperactivity at blood 
levels as low as 25 µ g/100 g. Given the overall 
body of literature concerning the adverse 
health effects of lead in children, OSHA feels 
that the blood lead level in children should 
be maintained below 30 µ g/100 g with a popu-
lation mean of 15 µ g/100 g. Blood lead levels 
in the fetus and newborn likewise should not 
exceed 30 µ g/100 g. 


Because of lead’s ability to pass through 
the placental barrier and also because of the 
demonstrated adverse effects of lead on re-
productive function in both the male and fe-
male as well as the risk of genetic damage of 
lead on both the ovum and sperm, OSHA rec-
ommends a 30 µ g/100 g maximum permissible 
blood lead level in both males and females 
who wish to bear children. 


6. Other toxic effects. Debate and research 
continue on the effects of lead on the human 
body. Hypertension has frequently been 
noted in occupationally exposed individuals 
although it is difficult to assess whether this 
is due to lead’s adverse effects on the kidney 
or if some other mechanism is involved. Vas-
cular and electrocardiogarphic changes have 
been detected but have not been well charac-
terized. Lead is thought to impair thyroid 
function and interfere with the pituitary-ad-
renal axis, but again these effects have not 
been well defined. 


III. MEDICAL EVALUATION 


The most important principle in evalu-
ating a worker for any occupational disease 
including lead poisoning is a high index of 
suspicion on the part of the examining physi-
cian. As discussed in Section 2, lead can af-
fect numerous organ systems and produce a 
wide array of signs and symptoms, most of 
which are non-specific and subtle in nature 
at least in the early stages of disease. Unless 
serious concern for lead toxicity is present, 
many of the early clues to diagnosis may 
easily be overlooked. 


The crucial initial step in the medical 
evaluation is recognizing that a worker’s 


employment can result in exposure to lead. 
The worker will frequently be able to define 
exposures to lead and lead containing mate-
rials but often will not volunteer this infor-
mation unless specifically asked. In other 
situations the worker may not know of any 
exposures to lead but the suspicion might be 
raised on the part of the physician because of 
the industry or occupation of the worker. 
Potential occupational exposure to lead and 
its compounds occur in at least 120 occupa-
tions, including lead smelting, the manufac-
ture of lead storage batteries, the manufac-
ture of lead pigments and products con-
taining pigments, solder manufacture, ship-
building and ship repair, auto manufac-
turing, construction, and painting. 


Once the possibility for lead exposure is 
raised, the focus can then be directed toward 
eliciting information from the medical his-
tory, physical exam, and finally from labora-
tory data to evaluate the worker for poten-
tial lead toxicity. 


A complete and detailed work history is 
important in the initial evaluation. A listing 
of all previous employment with information 
on work processes, exposure to fumes or 
dust, known exposures to lead or other toxic 
substances, respiratory protection used, and 
previous medical surveillance should all be 
included in the worker’s record. Where expo-
sure to lead is suspected, information con-
cerning on-the-job personal hygiene, smok-
ing or eating habits in work areas, laundry 
procedures, and use of any protective cloth-
ing or respiratory protection equipment 
should be noted. A complete work history is 
essential in the medical evaluation of a 
worker with suspected lead toxicity, espe-
cially when long term effects such as 
neurotoxicity and nephrotoxicity are consid-
ered. 


The medical history is also of fundamental 
importance and should include a listing of 
all past and current medical conditions, cur-
rent medications including proprietary drug 
intake, previous surgeries and hospitaliza-
tions, allergies, smoking history, alcohol 
consumption, and also non-occupational lead 
exposures such as hobbies (hunting, riflery). 
Also known childhood exposures should be 
elicited. Any previous history of 
hematological, neurological, gastro-
intestinal, renal, psychological, gyneco-
logical, genetic, or reproductive problems 
should be specifically noted. 


A careful and complete review must be per-
formed to assess both recognized complaints 
and subtle or slowly acquired symptoms 
which the worker might not appreciate as 
being significant. The review of symptoms 
should include the following: 


General—weight loss, fatigue, decreased 
appetite. 


Head, Eyes, Ears, Nose, Throat (HEENT)—
headaches, visual disturbances or decreased 
visual acuity, hearing deficits or tinnitus, 
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pigmentation of the oral mucosa, or metallic 
taste in mouth. 


Cardio-pulmonary—shortness of breath, 
cough, chest pains, palpitations, or orthop-
nea. 


Gastrointestinal—nausea, vomiting, heart-
burn, abdominal pain, constipation or diar-
rhea. 


Neurologic—irritability, insomnia, weak-
ness (fatigue), dizziness, loss of memory, con-
fusion, hallucinations, incoordination, atax-
ia, decreased strength in hands or feet, dis-
turbances in gait, difficulty in climbing 
stairs, or seizures. 


Hematologic—pallor, easy fatigability, ab-
normal blood loss, melena. 


Reproductive (male and female and spouse 
where relevant)—history of infertility, impo-
tence, loss of libido, abnormal menstrual pe-
riods, history of miscarriages, stillbirths, or 
children with birth defects. 


Musculo-skeletal—muscle and joint pains. 
The physical examination should empha-


size the neurological, gastrointestinal, and 
cardiovascular systems. The worker’s weight 
and blood pressure should be recorded and 
the oral mucosa checked for pigmentation 
characteristic of a possible Burtonian or lead 
line on the gingiva. It should be noted, how-
ever, that the lead line may not be present 
even in severe lead poisoning if good oral hy-
giene is practiced. 


The presence of pallor on skin examination 
may indicate an anemia, which if severe 
might also be associated with a tachycardia. 
If an anemia is suspected, an active search 
for blood loss should be undertaken includ-
ing potential blood loss through the gastro-
intestinal tract. 


A complete neurological examination 
should include an adequate mental status 
evaluation including a search for behavioral 
and psychological disturbances, memory 
testing, evaluation for irritability, insomnia, 
hallucinations, and mental clouding. Gait 
and coordination should be examined along 
with close observation for tremor. A detailed 
evaluation of peripheral nerve function in-
cluding careful sensory and motor function 
testing is warranted. Strength testing par-
ticularly of extensor muscle groups of all ex-
tremities is of fundamental importance. 


Cranial nerve evaluation should also be in-
cluded in the routine examination. 


The abdominal examination should include 
auscultation for bowel sounds and abdominal 
bruits and palpation for organomegaly, 
masses, and diffuse abdominal tenderness. 


Cardiovascular examination should evalu-
ate possible early signs of congestive heart 
failure. Pulmonary status should be ad-
dressed particularly if respirator protection 
is contemplated. 


As part of the medical evaluation, the lead 
standard requires the following laboratory 
studies: 


1. Blood lead level 


2. Hemoglobin and hematocrit determina-
tions, red cell indices, and examination of 
the peripheral blood smear to evaluate red 
blood cell morphology 


3. Blood urea nitrogen 
4. Serum creatinine 
5. Routine urinalysis with microscopic ex-


amination. 
6. A zinc protoporphyrin level 
In addition to the above, the physician is 


authorized to order any further laboratory 
or other tests which he or she deems nec-
essary in accordance with sound medical 
practice. The evaluation must also include 
pregnancy testing or laboratory evaluation 
of male fertility if requested by the em-
ployee. 


Additional tests which are probably not 
warranted on a routine basis but may be ap-
propriate when blood lead and ZPP levels are 
equivocal include delta aminolevulinic acid 
and coproporphyrin concentrations in the 
urine, and dark-field illumination for detec-
tion of basophilic stippling in red blood cells. 


If an anemia is detected further studies in-
cluding a careful examination of the periph-
eral smear, reticulocyte count, stool for oc-
cult blood, serum iron, total iron binding ca-
pacity, bilirubin, and, if appropriate, vita-
min B12 and folate may be of value in at-
tempting to identify the cause of the ane-
mia. 


If a peripheral neuropathy is suspected, 
nerve conduction studies are warranted both 
for diagnosis and as a basis to monitor any 
therapy. 


If renal disease is questioned, a 24 hour 
urine collection for creatinine clearance, 
protein, and electrolytes may be indicated. 
Elevated uric acid levels may result from 
lead-induced renal disease and a serum uric 
acid level might be performed. 


An electrocardiogram and chest x-ray may 
be obtained as deemed appropriate. 


Sophisticated and highly specialized test-
ing should not be done routinely and where 
indicated should be under the direction of a 
specialist. 


IV. LABORATORY EVALUATION 


The blood lead level at present remains the 
single most important test to monitor lead 
exposure and is the test used in the medical 
surveillance program under the lead stand-
ard to guide employee medical removal. The 
ZPP has several advantages over the blood 
lead level. Because of its relatively recent 
development and the lack of extensive data 
concerning its interpretation, the ZPP cur-
rently remains an ancillary test. 


This section will discuss the blood lead 
level and ZPP in detail and will outline their 
relative advantages and disadvantages. 
Other blood tests currently available to 
evaluate lead exposure will also be reviewed. 


The blood lead level is a good index of cur-
rent or recent lead absorption when there is 
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no anemia present and when the worker has 
not taken any chelating agents. However, 
blood lead levels along with urinary lead lev-
els do not necessarily indicate the total body 
burden of lead and are not adequate meas-
ures of past exposure. One reason for this is 
that lead has a high affinity for bone and up 
to 90% of the body’s total lead is deposited 
there. A very important component of the 
total lead body burden is lead in soft tissue 
(liver, kidney, and brain). This fraction of 
the lead body burden, the biologically active 
lead, is not entirely reflected by blood lead 
levels since it is a function of the dynamics 
of lead absorption, distribution, deposition 
in bone and excretion. Following discontinu-
ation of exposure to lead, the excess body 
burden is only slowly mobilized from bone 
and other relatively stable body stores and 
excreted. Consequently, a high blood lead 
level may only represent recent heavy expo-
sure to lead without a significant total body 
excess and likewise a low blood lead level 
does not exclude an elevated total body bur-
den of lead. 


Also due to its correlation with recent ex-
posures, the blood lead level may vary con-
siderably over short time intervals. 


To minimize laboratory error and erro-
neous results due to contamination, blood 
specimens must be carefully collected after 
thorough cleaning of the skin with appro-
priate methods using lead-free blood con-
tainers and analyzed by a reliable labora-
tory. Under the standard, samples must be 
analyzed in laboratories which are approved 
by the Center for Disease Control (CDC) or 
which have received satisfactory grades in 
proficiency testing by the CDC in the pre-
vious year. Analysis is to be made using 
atomic absorption spectrophotometry, an-
odic stripping voltammetry or any method 
which meets the accuracy requirements set 
forth by the standard. 


The determination of lead in urine is gen-
erally considered a less reliable monitoring 
technique than analysis of whole blood pri-
marily due to individual variability in uri-
nary excretion capacity as well as the tech-
nical difficulty of obtaining accurate 24 hour 
urine collections. In addition, workers with 
renal insufficiency, whether due to lead or 
some other cause, may have decreased lead 
clearance and consequently urine lead levels 
may underestimate the true lead burden. 
Therefore, urine lead levels should not be 
used as a routine test. 


The zinc protoporphyrin test, unlike the 
blood lead determination, measures an ad-
verse metabolic effect of lead and as such is 
a better indicator of lead toxicity than the 
level of blood lead itself. The level of ZPP re-
flects lead absorption over the preceding 3 to 
4 months, and therefore is a better indicator 
of lead body burden. The ZPP requires more 
time than the blood lead to read signifi-
cantly elevated levels; the return to normal 


after discontinuing lead exposure is also 
slower. Furthermore, the ZPP test is sim-
pler, faster, and less expensive to perform 
and no contamination is possible. Many in-
vestigators believe it is the most reliable 
means of monitoring chronic lead absorp-
tion. 


Zinc protoporphyrin results from the inhi-
bition of the enzyme ferrochelatase which 
catalyzes the insertion of an iron molecule 
into the protoporphyrin molecule, which 
then becomes heme. If iron is not inserted 
into the molecule then zinc, having a greater 
affinity for protoporphyrin, takes the place 
of the iron, forming ZPP. 


An elevation in the level of circulating 
ZPP may occur at blood lead levels as low as 
20–30 µ g/100 g in some workers. Once the 
blood lead level has reached 40 µ g/100 g there 
is more marked rise in the ZPP value from 
its normal range of less than 100 µ g/100 ml. 
Increases in blood lead levels beyond 40 µ g/
100 g are associated with exponential in-
creases in ZPP. 


Whereas blood lead levels fluctuate over 
short time spans, ZPP levels remain rel-
atively stable. ZPP is measured directly in 
red blood cells and is present for the cell’s 
entire 120 day life-span. Therefore, the ZPP 
level in blood reflects the average ZPP pro-
duction over the previous 3–4 months and 
consequently the average lead exposure dur-
ing that time interval. 


It is recommended that a hematocrit be de-
termined whenever a confirmed ZPP of 50 µ 
g/100 ml whole blood is obtained to rule out 
a significant underlying anemia. If the ZPP 
is in excess of 100 µ g/100 ml and not associ-
ated with abnormal elevations in blood lead 
levels, the laboratory should be checked to 
be sure that blood leads were determined 
using atomic absorption spectrophotometry 
anodic stripping voltammetry, or any meth-
od which meets the accuracy requirements 
set forth by the standard by a CDC approved 
laboratory which is experienced in lead level 
determinations. Repeat periodic blood lead 
studies should be obtained in all individuals 
with elevated ZPP levels to be certain that 
an associated elevated blood lead level has 
not been missed due to transient fluctua-
tions in blood leads. 


ZPP has a characteristic fluorescence spec-
trum with a peak at 594 nm which is detect-
able with a hematofluorimeter. The 
hematofluorimeter is accurate and portable 
and can provide on-site, instantaneous re-
sults for workers who can be frequently test-
ed via a finger prick. 


However, careful attention must be given 
to calibration and quality control proce-
dures. Limited data on blood lead—ZPP cor-
relations and the ZPP levels which are asso-
ciated with the adverse health effects dis-
cussed in Section 2 are the major limitations 
of the test. Also it is difficult to correlate 
ZPP levels with environmental exposure and 
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there is some variation of response with age 
and sex. Nevertheless, the ZPP promises to 
be an important diagnostic test for the early 
detection of lead toxicity and its value will 
increase as more data is collected regarding 
its relationship to other manifestations of 
lead poisoning. 


Levels of delta-aminolevulinic acid (ALA) 
in the urine are also used as a measure of 
lead exposure. Increasing concentrations of 
ALA are believed to result from the inhibi-
tion of the enzyme delta-aminolevulinic acid 
dehydrase (ALA–D). Although the test is rel-
atively easy to perform, inexpensive, and 
rapid, the disadvantages include variability 
in results, the necessity to collect a com-
plete 24 hour urine sample which has a spe-
cific gravity greater than 1.010, and also the 
fact that ALA decomposes in the presence of 
light. 


The pattern of porphyrin excretion in the 
urine can also be helpful in identifying lead 
intoxication. With lead poisoning, the urine 
concentrations of coproporphyrins I and II, 
porphobilinogen and uroporphyrin I rise. The 
most important increase, however, is that of 
coproporphyrin III; levels may exceed 5,000 µ 
g/1 in the urine in lead poisoned individuals, 
but its correlation with blood lead levels and 
ZPP are not as good as those of ALA. In-
creases in urinary porphyrins are not diag-
nostic of lead toxicity and may be seen in 
porphyria, some liver diseases, and in pa-
tients with high reticulocyte counts. 


Summary. The Occupational Safety and 
Health Administration’s standard for inor-
ganic lead places significant emphasis on the 
medical surveillance of all workers exposed 
to levels of inorganic lead above the action 
level of 30 µg/m3 TWA. The physician has a 
fundamental role in this surveillance pro-
gram, and in the operation of the medical re-
moval protection program. 


Even with adequate worker education on 
the adverse health effects of lead and appro-
priate training in work practices, personal 
hygiene and other control measures, the 
physician has a primary responsibility for 
evaluating potential lead toxicity in the 
worker. It is only through a careful and de-
tailed medical and work history, a complete 
physical examination and appropriate lab-
oratory testing that an accurate assessment 
can be made. Many of the adverse health ef-
fects of lead toxicity are either irreversible 
or only partially reversible and therefore 
early detection of disease is very important. 


This document outlines the medical moni-
toring program as defined by the occupa-
tional safety and health standard for inor-
ganic lead. It reviews the adverse health ef-
fects of lead poisoning and describes the im-
portant elements of the history and physical 
examinations as they relate to these adverse 
effects. Finally, the appropriate laboratory 
testing for evaluating lead exposure and tox-
icity is presented. 


It is hoped that this review and discussion 
will give the physician a better under-
standing of the OSHA standard with the ulti-
mate goal of protecting the health and well-
being of the worker exposed to lead under his 
or her care.


[43 FR 53007, Nov. 14, 1978]


EDITORIAL NOTE: For FEDERAL REGISTER ci-
tations affecting § 1910.1025 see the List of 
CFR Sections Affected, which appears in the 
Finding Aids section of the printed volume 
and on GPO Access.


§ 1910.1027 Cadmium. 
(a) Scope. This standard applies to all 


occupational exposures to cadmium 
and cadmium compounds, in all forms, 
and in all industries covered by the Oc-
cupational Safety and Health Act, ex-
cept the construction-related indus-
tries, which are covered under 29 CFR 
1926.63. 


(b) Definitions.
Action level (AL) is defined as an air-


borne concentration of cadmium of 2.5 
micrograms per cubic meter of air (2.5 
µg/m3), calculated as an 8-hour time-
weighted average (TWA). 


Assistant Secretary means the Assist-
ant Secretary of Labor for Occupa-
tional Safety and Health, U.S. Depart-
ment of Labor, or designee. 


Authorized person means any person 
authorized by the employer and re-
quired by work duties to be present in 
regulated areas or any person author-
ized by the OSH Act or regulations 
issued under it to be in regulated areas. 


Director means the Director of the 
National Institute for Occupational 
Safety and Health (NIOSH), U.S. De-
partment of Health and Human Serv-
ices, or designee. 


Employee exposure and similar lan-
guage referring to the air cadmium 
level to which an employee is exposed 
means the exposure to airborne cad-
mium that would occur if the employee 
were not using respiratory protective 
equipment. 


Final medical determination is the 
written medical opinion of the employ-
ee’s health status by the examining 
physician under paragraphs (l)(3)-(12) of 
this section or, if multiple physician 
review under paragraph (l)(13) of this 
section or the alternative physician de-
termination under paragraph (l)(14) of 
this section is invoked, it is the final, 
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T d ’ T iToday’s Topics
• What are sprains and strains?


Wh i d i ?• What causes sprains and strains?
• How can you avoid sprains andHow can you avoid sprains and 


strains?







Wh Ab Y J b?What About Your Job?


• An analysis of your job is critical to preventing 
sprains and strains.


• Identify activities that may result in injuries if y y j
done incorrectly


• Be vigilant when conducting those activities!Be vigilant when conducting those activities!







Sprains and StrainsSprains and StrainsSprains and Strains Sprains and Strains 
What’s the difference?What’s the difference?


•• SprainsSprains
–– The stretching or The stretching or 


tearing of a ligamenttearing of a ligamenttearing of a ligament.tearing of a ligament.
–– Ligaments connect one Ligaments connect one 


bone to another and bone to another and 
help stabilize joints.help stabilize joints.


–– Symptoms include Symptoms include 
joint pain, tenderness, joint pain, tenderness, j p , ,j p , ,
difficulty of difficulty of 
movement, swelling, movement, swelling, 
discoloration.discoloration.







Sprains and StrainsSprains and StrainsSprains and Strains Sprains and Strains 
What’s the difference?What’s the difference?


•• StrainsStrains
–– Stretching or tearing of Stretching or tearing of 


muscle.muscle.
–– Symptoms include Symptoms include 


muscle pain, stiffness, muscle pain, stiffness, 
swelling, and bruising.swelling, and bruising.g, gg, g







A Th P bl ?A Th P bl ?Are They a Problem?Are They a Problem?
• Leading cause of injury and lost time for 


ISU employees.p y
• In 2002, 222 sprain and strain cases leading 


to 1893 missed days of work.y
• At Ames Laboratory, we average 1 back-


related strain per year.p y
• Can effect morale, productivity and job 


satisfaction.







Contributing factors to Contributing factors to Co bu g c o s oCo bu g c o s o
sprain and strain injuriessprain and strain injuries


•• Health and FitnessHealth and Fitness
•• General Risk FactorsGeneral Risk Factors


N t l B d P tN t l B d P t•• Neutral Body Postures Neutral Body Postures 
•• Awkward MovementsAwkward MovementsAwkward MovementsAwkward Movements
•• Safe Lifting PracticesSafe Lifting Practices







Health and FitnessHealth and FitnessHealth and FitnessHealth and Fitness


Ph i ll fitPh i ll fit•• Physically fit Physically fit 
employees are much employees are much 
l lik l t t il lik l t t iless likely to sustain less likely to sustain 
injuries.injuries.


•• Improving fitness Improving fitness 
reduces risk.reduces risk.
–– StrengthStrength
–– EnduranceEndurance
–– FlexibilityFlexibility







Contributing factors to Contributing factors to Co bu g c o s oCo bu g c o s o
sprain and strain injuriessprain and strain injuries


• Health and Fitness
• General Risk Factors


N t l B d P t• Neutral Body Postures 
• Awkward MovementsAwkward Movements
• Safe Lifting Practices







General Risk Factors
• Increases your risk for sprain and strain 


injuries. 
– Environment 
– Repetition & Duration
– Static Postures
– Force


• Job tasks usually involve more than one risk 
factor.







EnvironmentEnvironment


•• Slippery SurfacesSlippery Surfaces


•• Safety TipsSafety Tips
–– Short stepsShort steps
–– Shoes with good tractionShoes with good traction
–– Locate surface with Locate surface with 


tractiontractiontractiontraction
–– Maintain strong baseMaintain strong base







Repetition & Duration


• Performing the same 
job task on a 
continuous basis for 
hours at a time.


d d i• Hazard Reduction
– Frequent breaks


B k t k– Break up tasks
– Stretch breaks







Static Postures
• Performance of a task in one posture for an extended 


period of time.
• Degree of risk is determined by:g y


– Duration
– Force
– Awkwardness of posture


• Hazard Reduction
– Alter task to avoid static posture
– Alter posture frequently
– Frequent short rest periods
– Break up work tasks
– Take stretch breaks







ForceForce


E i f bj l• Exerting a force on an object places stress on your 
body.


• Force often combines with other risk factors to• Force often combines with other risk factors to 
increase your risk of injury.


• Hazard Reduction
– Can it be mechanized?
– Use safe lifting practices and techniques.


i i i i i & d i id k d– Minimize repetition & duration; avoid awkward 
movements


– Maintain neutral postures when possible p p







Contributing factors to Contributing factors to Co bu g c o s oCo bu g c o s o
sprain and strain injuriessprain and strain injuries


• Health and Fitness
• General Risk Factors


N t l B d P tN t l B d P t•• Neutral Body PosturesNeutral Body Postures
•• Awkward MovementsAwkward MovementsAwkward MovementsAwkward Movements
•• Safe Lifting PracticesSafe Lifting Practices







Neutral Body PosturesNeutral Body Postures


• The resting position of 
each joint.


• Muscles can generate 
maximum force.


• Reduced risk of injury 
during static postures 


d h l iand when applying 
force.







NonNon--Neutral Body PosturesNeutral Body PosturesNonNon Neutral Body PosturesNeutral Body Postures


• Increased strain on 
muscles, and connective 
tissue at the joint. 


• Your not strong when 
joints deviate from 
neutral postures.


• Non-neutral postures 
increase risk of injuries.







What body postures are neutral?What body postures are neutral?
• Wrist


– In line with forearm
– Neither bent up downNeither bent up, down, 


towards the thumb, or 
towards the little finger


• Forearm
– In neutral posture when the 


thumb is up
• ElbowElbow


– Relaxed at side.
– 90 degrees at computer 


workstationwo stat o







What body postures are neutral?What body postures are neutral?


• Upper Arms
– Relaxed at side
– Hanging straight down


• Shoulders 
– Resting positionResting position
– Not hunched up, pulled 


down, forward or back


N k• Neck
– Balanced on the spinal 


column







What body postures are neutral?What body postures are neutral?


• Back
– Maintain the spines S-shaped 


curve


• Lower Body (below waist)Lower Body (below waist)
– Fetal position with hip and knee 


joints somewhat bent
Both seated and standing post res– Both seated and standing postures 
deviate from neutral positions







Contributing factors to Contributing factors to Co bu g c o s oCo bu g c o s o
sprain and strain injuriessprain and strain injuries


• Health and Fitness
• General Risk Factors


N t l B d P t• Neutral Body Postures
•• Awkward MovementsAwkward MovementsAwkward MovementsAwkward Movements
•• Safe Lifting PracticesSafe Lifting Practices







Awkward MovementsAwkward MovementsAwkward MovementsAwkward Movements
• Movements that take body outMovements that take body out 


of neutral position
• Factors that increase awkward 


movement hazards:movement hazards:
– Repetition & duration, 


force
• Common awkward movements• Common awkward movements


– Twisting
– Forward or backward 


bendingbending
– Reaching behind
– Squatting
– Pulling







Reducing Awkward Movement 
Hazards


• Try to perform tasks using• Try to perform tasks using 
neutral postures 


• Redesign job to eliminate g j
awkward movements


• Avoid frequent long 
hreaches


• Pushing is usually better 
than pullingp g


• Avoid twisting and 
awkward movements 


i i h frequiring heavy force.







Using a Ladder:Using a Ladder:
What are the hazards?What are the hazards?


• Hazards
– Falling off ladder


• Stretching and reaching
• Improper set upImproper set up
• Losing balance


– Static postures
– Awkward to carryAwkward to carry


• Safety Tips
– Use care when transporting.
– Ensure proper set-up– Ensure proper set-up
– Use both hands for climbing
– Avoid reaching and stretching


Center body over strong base– Center body over strong base







Contributing factors to Contributing factors to Co bu g c o s oCo bu g c o s o
sprain and strain injuriessprain and strain injuries


• Health and Fitness
• General Risk Factors


N t l B d P t• Neutral Body Postures 
• Awkward MovementsAwkward Movements
•• Safe Lifting PracticesSafe Lifting Practices







StretchingStretchingStretchingStretching


•• See Handouts in PacketSee Handouts in Packet
Al ith th i f ti i thiAl ith th i f ti i thi•• Along with the information in this Along with the information in this 
presentation, stretching and warm up is presentation, stretching and warm up is 
a vital part of Back Injury Prevention. a vital part of Back Injury Prevention. 







Safe Lifting PracticesSafe Lifting Practices


• Hazards of Lifting
– Awkward postures and 


forceful movements
– High stress on body, 


especially backespecially back.


• Contributing Factors
– Duration & repetitionDuration & repetition 
– Static postures with 


applied force
– Physical Fitness







Safe Lifting Practices 


• Try to eliminate need for 
lift.


• Reduce the size or weight 
of object lifted.


• Use mechanical aids.
• Adjusting work heights. 


Try not to lift below knee 
height or above shoulderheight or above shoulder 
height.


• Get HELP!







Lifting Technique
• Plan lift. 
• Place object close to body.
• Keep your feet in line with your p y y


shoulders
• Maintain S-shaped spinal curve.


– Bend knees and stick out tail 
end.


– Evens compression across 
lumbar disks. 


• Use the power of your legs to• Use the power of your legs to 
lift.


• Slowly lift – don’t jerk or twist.







Think about the word BACKThink about the word BACKThink about the word BACK Think about the word BACK 
when lifting.when lifting.


B B for Balance for Balance -- Keep a solid wide stance and Keep a solid wide stance and 
get a good grip.get a good grip.get a good grip.get a good grip.


A A for Align for Align -- Keep your back properly Keep your back properly 
aligned and don't bend over.aligned and don't bend over.aligned and don t bend over.aligned and don t bend over.


C C for Contract for Contract -- Contract your stomach Contract your stomach 
muscles and keep load close.muscles and keep load close.muscles and keep load close.muscles and keep load close.


K K for Knees for Knees -- Bend your knees so you lift Bend your knees so you lift 
with your legs, not your back.with your legs, not your back.with your legs, not your back.with your legs, not your back.







Lifting CorrectlyLifting CorrectlyLifting CorrectlyLifting Correctly







Do Back Belts Protect Workers?Do Back Belts Protect Workers?
No evidence to support the claim that wearing back belts No evidence to support the claim that wearing back belts 
improves one's back safety. improves one's back safety. 


Th  N ti l I tit t  f  O ti l S f t  d Th  N ti l I tit t  f  O ti l S f t  d The National Institute for Occupational Safety and The National Institute for Occupational Safety and 
Health (NIOSH) concluded that: Health (NIOSH) concluded that: 


•• back belts shouldback belts should notnot be considered as be considered as 
personal protective equipment;personal protective equipment;


•• back belts should back belts should notnot be recommended for use be recommended for use 
in occupational situations.in occupational situations.


The NIOSH groups' concerns which led to such The NIOSH groups' concerns which led to such The NIOSH groups  concerns which led to such The NIOSH groups  concerns which led to such 
conclusions were: conclusions were: 


•• the use of back belts may produce some strain the use of back belts may produce some strain 
on the cardiovascular systemon the cardiovascular system;;


ff•• the use of back belts limits mobility and may the use of back belts limits mobility and may 
reduce the suppleness and elasticity of muscles reduce the suppleness and elasticity of muscles 
and tendons, potentially contributing to back and tendons, potentially contributing to back 
injury;injury;


•• the use of back belts may create a false sense the use of back belts may create a false sense 
of security, increasing the risk of lifting of security, increasing the risk of lifting 
excessive loads.excessive loads.







Wh t th H d ?Wh t th H d ?What are the Hazards?What are the Hazards?







What are the hazards?What are the hazards?







That’s a That’s a 
wrap!wrap!pp







Q ti ?Q ti ?Questions?Questions?
•• Environment, Safety, Health and Environment, Safety, Health and 


Assurance (ESH&A) Assurance (ESH&A) –– G40 TASF, G40 TASF, ( )( ) ,,
294294--21532153


•• Occupational Medicine Occupational Medicine –– G11 TASF, G11 TASF, pp ,,
294294--20562056


•• Ergonomic consultations available Ergonomic consultations available gg
upon request by calling ESH&A or upon request by calling ESH&A or 
Occupational MedicineOccupational Medicine












WHY IS THIS IMPORTANT? 
 
Peroxide-forming chemicals can explode, 


causing death or serious injury. 
 


Peroxide-forming chemicals such as ethers, 
tetrahydrofuran, and 1,4-dioxane are widely 
used on campus. Storing these chemicals for 
extended periods of time without testing is like 
having a potential bomb in your laboratory.   
 
Proper management of these chemicals can 
help reduce the chance of a serious accident.  
We need your help to keep everyone safe.     
 
Chemicals that form peroxides require special 
care.  As with any chemical – KNOW THE 
HAZARDS OF THE MATERIALS YOU ARE 
USING. 
 
Here are some general recommendations for 
working with peroxide-forming materials: 
 
Handling & Storage 
 


 Purchase only an amount you expect 
to use within a six-month period or 
less. 


  
 Apply PEC warning label upon 


purchase (see back of handout). 
 


 Avoid exposure to light, air, and heat.  
Follow label directions for storage 
(e.g., need for refrigeration). 


 
 Evaporation or distillation of peroxide- 


forming compounds is not 
recommended. 


 
 If evaporation or distillation is required, 


use recommended procedures for 
these processes. NEVER DISTILL 
TO A DRY RESIDUE! 


 
      Discoloration & Layering 


 
DO NOT DISTURB or OPEN! 
POTENTIALLY EXPLOSIVE 


 
Personal Protection 
 


 Eye Protection:  Approved safety 
goggles or glasses with side shields. 


 
 Gloves:  Nitrile or neoprene work for 


many of these chemicals. 
 


 
 


 Clothing:  Wear lab coat. 
 


 Ventilation:  Use in a hood with at 
least 100 fpm face velocity and work 
with the sash at the approved height. 


Testing & Disposal 
 


 Dip strips are the preferred test 
method for volatile solvents.   


 
 


 
Quantofix™- Peroxide test strips 


 
 


 Test opened containers every six 
months.  


 
 Test unopened containers on or before 


the expiration date.  
 


 Record your results on the PEC 
warning label. 


 
 Dispose of chemicals with ≥ 100 ppm 


peroxides.   
 


 Purchase dip strips from ISU Chem 
Stores. Follow manufacturer’s testing 
instructions. 
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PECs with an unknown date/age must 
be handled as potentially explosive. 
ALWAYS DATE YOUR PECs ! 


 


Additional Information 
 
Research activities at Iowa State University 
involving hazardous chemicals must adhere 
to the safety requirements defined in the ISU 
Chemical Hygiene Plan.   
 
All research activities at Ames Laboratory 
require approval by the Safety Review 
Committee.   
 
If you are unclear regarding any of these 
requirements, please contact your supervisor 
or an EH&S or ESH&A staff member: 
 


ISU Environmental Health & Safety: 294-5359 
 


Ames Laboratory Environment, Safety, Health & 
Assurance:  294-2153 


 
References 
 
ISU Chemical Hygiene Plan, Environmental 
Health & Safety, Iowa State University, 1997. 
http://www.ehs.iastate.edu/publications/manuals/chp.pdf 
 
Potentially Explosive Chemicals (PECs), 
Guidelines for Safe Storage and Handling, 
Environmental Health & Safety, Iowa State 
University, 2004. 


   
 


Additional labels are available at Chem Stores 
or by calling 4-5359 or 4-2153. 


 
DISCLAIMER:  This information is not intended 
to replace the Material Safety Data Sheet (MSDS).  
Always have a current, vendor-specific, hard-copy 
MSDS in your lab for each chemical.   
 
This brochure identifies the most commonly used 
peroxide formers at ISU.  A more comprehensive 
list of these materials can be found in the ISU 
Chemical Hygiene Plan.  It is the responsibility of 
the chemical user to be aware of the associated 
hazards. 


 


Peroxide-Forming 
Chemicals 


 


EXPLOSIVES


 
 


Peroxide-forming chemicals can 
become potentially explosive 


chemicals (PECs). 
 


Peroxides can develop over time, if 
not properly handled. 
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GAS CYLINDER SAFETY GUIDELINES 
Prepared by: Iowa State University Environmental Health & Safety 


 Ames Laboratory Environment, Safety, Health & Assurance 
Copyright © August 1997 


 
 
I. INTRODUCTION 


 
Compressed and liquefied gases have the potential for creating hazardous working 
environments.  This Gas Cylinder Safety Guideline contains information on the proper storage, 
handling, use and disposal of compressed and liquefied gas cylinders.  Most of the information is 
general and applies to all compressed and liquefied gases.  Specific information for selected 
hazard classes is contained in Section VI titled “Gases with Specific Hazards.” 


 
 
II. PURPOSE AND SCOPE 
 
 Compressed and liquefied gases are routinely used in laboratory and 


various other operations at ISU.  This Gas Cylinder Safety 
Guideline applies to all ISU employees who use or otherwise handle 
compressed or liquefied gases or systems that use compressed or 
liquefied gases.  It is the intent of this guideline to provide 
information on the safe usage of compressed and liquefied gases at 
ISU and afford employee protection from potential health and 
physical hazards associated with gas and cylinder usage.  ISU promotes the safe use of gases 
by offering training and information on the proper storage, handling, usage and disposal of gases 
and gas cylinders. 


 
 Only trained and qualified personnel shall be allowed to use compressed and liquefied gases.  


Training should include the associated hazards of the materials, necessary safety precautions, 
personal protective equipment (PPE) and emergency response procedures.  Appropriate 
material safety data sheets (MSDS’s), associated “SafetygramsTM,” or other gas supplier 
product information shall be made accessible to compressed gas users.  Additional information 
is available via compressed gas cylinder safety training.  Contact ISU EH&S (4-5359) or Ames 
Laboratory ESH&A (4-2153) for information on the next scheduled class. 


 
 
III. STORAGE OF COMPRESSED AND LIQUEFIED GAS 
 
 Proper storage is critical for the safe usage of compressed and 


liquefied gases.  Cylinder storage areas should be prominently 
posted with hazard information regarding the gases stored.  The 
NFPA 704 diamond with a cylinder indicated in the “specific 
hazard” (white) section of the diamond and the corresponding 
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flammability, health and reactivity hazard sections also marked is an accepted method of 
signage.  Other storage requirements are outlined below: 


 
 Storage Requirements 


 All gas cylinders: 


§ Shall not be stored in exits or egress routes.  
§ Shall be stored within a well-ventilated area. 
§ Shall not be stored in damp areas, near salt or corrosive chemicals, fumes, heat or where 


exposed to the weather. 
§ Shall be stored in an upright position. 
§ Shall be secured with a chain or appropriate belt above the midpoint, but below the 


shoulder.  Laboratory cylinders less than 18" tall may be secured by approved stands or 
wall brackets. 


§ Shall be capped when not in use or attached to a system (if the cylinder will accept a cap). 
§ Shall be kept at least 20 ft. away from all flammable, combustible or incompatible 


substances.  Storage areas that have a noncombustible wall at least 5 ft. in height and with a 
fire resistance rating of at least 30 minutes may be used to segregate gases of different 
hazard classes in close proximity to each other. 


§ Shall be stored so that cylinders are used in the order in which they are received. 
§ Shall be stored so that gases with the same hazard class are stored in the same area.  Inert 


gases are compatible with all other gases and may be stored together. 
§ Shall not be stored longer than one year without use. 
§ Shall be stored so that full cylinders remain separate from empty cylinders.  


 
 Storage Quantity and Volume 


 The maximum allowed usage and storage of flammable or toxic compressed gases within a 
laboratory work area are defined below in Table 1. 


TABLE 1 
Maximum Expanded Volume Quantity (ft3) Limitations For Flammable or Toxic Compressed or  


Liquefied Gas Cylinders In Laboratories(1)*  


 
Ventilated Enclosure 


Sprinklered Room 
Ventilated Enclosure 


Non-Sprinklered Room 
No Ventilated 


Enclosure 
Sprinklered Room 


No Ventilated 
Enclosure 


Non-Sprinklered 
Room 


Highly Toxic(2) 40 20 No No 
 


Toxic(3) 1620 810 No(5) No(5) 


 
Flammable(4) 
 


3000 1500 1500 750 


Notes: 
(1) Consult manufacturer  or local safety office for expanded volume data for various sized cylinders.  
(2) Appendix C:  Any material with a Health rating of 4. 
(3) Appendix C:  Any material with a Health rating of 3. 
(4) Appendix C:  Any material with a “y” in the flammability column (for materials classified as both flammable and toxic, defer to 


the toxic limitations). 
(5) Use of small quantities (i.e., lecture bottles - 2” X 13”) / dilute concentration gases in non-ventilated enclosures must be evaluated 


and approved by ISU EH&S or Ames Lab ESH&A. 
*  1994 Uniform Building Code and 1994 Uniform Fire Code 







 3


 


V. COMPRESSED AND LIQUEFIED GAS HANDLING 
 
 The following requirements shall apply to the handling of gas cylinders: 


§ Compressed gases shall be handled only by properly trained persons. Training must include 
the contents of this guideline as well as any specific information relevant to the gas being 
used and emergency information outlined in ISU’s Chemical Hygiene Plan, available at ISU 
EH&S or Ames Laboratory ESH&A. 


§ Safety shoes are required when moving cylinders. 
§ Cylinders should not be dragged or physically carried.  


Transport cylinders with a handtruck designed for the 
transport of cylinders. Cylinder caps shall be secured during 
transport. 


§ Prevent damage to cylinders.  Locate cylinders where they will 
be protected from physical damage by striking or falling objects, corrosion or damage from 
public tampering.   


§ No person other than the gas supplier shall attempt to mix gases in a cylinder. 
§ Cylinders shall not be subjected to artificially created low temperatures without approval 


from the supplier. 
§ Containers shall not be used for any other purpose than holding the contents as received. 
§ Damaged or leaking cylinders must be reported to EH&S or local safety office immediately 


for proper disposal.  See disposal information on page 8.  
§ Cylinders shall not be picked up by the cap. 
§ Ropes, chains and slings shall not be used to suspend cylinders, unless cylinder was 


designed for such. 
§ Magnets shall not be used for lifting cylinders. 
§ Where appropriate lifting attachments have not been provided on the cylinder/container, 


suitable cradles or platforms to hold the containers shall be used for lifting. 
§ The user shall not paint cylinders. 
§ Leaking, defective, fire burned and corroded containers shall not be shipped without the 


approval of the supplier. 
§ See references in Appendix A. 


 
 
V. COMPRESSED AND LIQUEFIED GAS USE 
 
 Listed below are general “good practice” guidelines to follow when using gas cylinders and 


compressed gases. 
 
 General Requirements 


§ Ensure that regulator pressure control valve is relieved (i.e., closed) before attaching to 
tanks. 
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§ Close valves on gas cylinders when a system is not in use.  
§ Remove all pressure from regulators not currently used (by opening equipment valves 


downstream after the regulators are closed).  
§ Shut-off valves must not be installed between pressure relief devices and the equipment they 


are to protect. 
§ Use pressure relief valves in downstream lines to prevent high pressure buildup in the event 


that a regulator valve does not seat properly and a tank valve is left on. 
§ Relief valves should be vented to prevent potential buildup of explosive or toxic gases. 
§ Never allow flames or concentrated heat sources to come in contact with a gas cylinder. 
§ Never allow a gas cylinder to become part of an electrical circuit. 
§ Never partially open a tank valve to remove dust or debris from the cylinder inlet. 
§ Never use cylinder gas as compressed air. 
§ Pressurize regulators slowly and ensure that valve outlets and regulators are pointed away 


from all personnel when cylinder valves are opened. 
§ Cylinders which require a wrench to open the main valve shall have the wrench left in place 


on the cylinder valve while it is open.  Use adequately sized wrenches (12” long) to minimize 
ergonomic stress when turning tight tank valves. Never apply excessive force when trying to 
open valves.  Cylinders with “stuck” valves should be returned to suppliers to have valves 
repaired. 


§ Do not attempt to open a corroded valve; it may be impossible to reseal.  
§ Valves should only be opened to the point where gas can flow into the system at the 


necessary pressure.  This will allow for quicker shutoff in the event of a failure or 
emergency. 


§ Use a cylinder cap hook to loosen tight cylinder caps.  Never apply excessive force or pry 
off caps.  Return to supplier to remove “stuck” caps. 


§ Keep piping, regulators and other apparatus gas tight to prevent gas leakage. 
§ Confirm gas tightness by using compatible leak test solutions (e.g., soap and water) or leak 


test instruments. 
§ Release pressure from systems before connections are tightened or loosened and before 


any repairs. 
§ Do not use Teflon tape on CGA fittings (straight thread) where the seal is made by 


metal-to-metal contact.  Use of Teflon tape causes the threads to spread and weaken, 
increasing the likelihood of leaks. 


§ Never use adapters or exchange fittings between tanks and regulators. 
§ Fluorescent light can be used to check for grease or oil in regulators and valves. 


 
 Labeling 


 The following labeling requirements shall apply to all gas cylinders: 


§ Know the contents of each cylinder you are using. 


§ Use only the vendor label for positive identification of contents of the cylinder.  Be aware 
that color coding may be inconsistent from vendor to vendor. 
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§ Mixed gases shall be clearly labeled with the contents of the cylinder. 
§ Empty cylinders shall be labeled with the word empty or the abbreviation MT. 


 
 Preferred labeling includes the identity of the material, statement of hazard and the associated 


signal word.  For example, the preferred label for nitrogen would be: 
 


Nitrogen 
CAUTION:  HIGH PRESSURE GAS 


CAN CAUSE RAPID SUFFOCATION 


 
 Excellent sources of information for the warning and hazard information that should be contained 


on cylinders are the Air Products, Matheson and other gas company catalogs, the CGA 
Pamphlet C-7: "Precautionary Labeling and Marking of Compressed Gas Cylinders," as well as 
the manufacturer or distributor of the gas.  Consult ISU EH&S or Ames Laboratory ESH&A 
for availability of reference information. 


 
 Manifolds, Valves and Regulators  


 The following information applies to the use of manifolds, valves and/or  regulators: 


§ Where compressed gas containers are connected to a manifold, the manifold and its related 
equipment, such as regulators, shall be of proper design for the product(s) they are to 
contain at the appropriate temperatures, pressures and flows. 


§ Use only approved valves, regulators, manifolds, piping and other associated equipment in 
any system that requires compressed gas.  Care must be taken to ensure that pressure 
gauges on regulators are correct for the pressure of the gas cylinder used. With the 
exception of lecture bottles, threads, configurations and valve outlets are different for each 
class of gases to prevent mixing of incompatible gases.     


§ CGA Pamphlet V-1:  Standard for Compressed Gas Cylinder Valves, lists the appropriate 
valve for each gas.  Manufacturers and distributors should also be able to identify the valves 
and associated equipment required for each gas. 


§ Lecture bottles use universal threads and valves, some of which are interchangeable.  Label 
all associated equipment with the gas name to prevent unintentional mixing of incompatible 
materials. 


§ Valves and regulators should undergo periodic maintenance and repair.  A visual inspection 
should be performed before each usage to detect any damage, cracks, corrosion or other 
defects.  Long term maintenance or replacement periods vary with the types of gases used, 
the length of use, and conditions of usage.  Consult the cylinder, regulator or gas supplier for 
recommended valve and regulator maintenance schedules. 


§ Valves and regulator maintenance histories should be known before usage. Valves that pass 
visual inspection are still subject to failure, therefore it is critical that toxic or poisonous 
gases  (see Appendix C) are used in ventilated enclosures and have local exhaust ventilation 
in place for downstream pressure relief valves, etc. 
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§ Valves and regulators should only be repaired by qualified individuals. Valve and regulator 
manufacturers, gas supply companies, or valve and regulator specialty shops should be 
consulted for any repair needs. 


 
 
VI. GASES WITH SPECIFIC HAZARD CLASSES 
 
 The following information regarding specific classes of gases is offered as additional guidance to 


be used in conjunction with the general usage requirements listed in Section V.  
 
 Corrosive Gases 


 The following information is provided for corrosive gases.  Examples include chlorine, hydrogen 
chloride, fluorine, hydrogen fluoride, hydrogen sulfide, carbon monoxide and carbon dioxide. 


§ Metals become brittle when used in corrosive gas service, check equipment and lines 
frequently for leaks. 


§ A diaphragm gauge should be used with corrosive gases that would destroy a steel or 
bronze gauge.  Check with gas supplier for recommended equipment. 


§ Remove regulators after use and flush with dry air or nitrogen. 
 
 Cryogenic Liquids and Gases 


 Cryogenic liquids and their boil-off vapors rapidly freeze human tissue and cause embrittlement 
of many common materials which may crack or fracture under stress.  All cryogenic liquids 
produce large volumes of gas when they vaporize (at ratios of  600:1 to 1440:1, gas:liquid) and 
may create oxygen-deficient conditions.  Examples of common cryogenic liquids include liquid 
oxygen, hydrogen, helium, and liquid neon.  The following information applies to the use and 
handling of cryogenics: 


§ Use appropriate personal protective equipment (PPE) including 
insulated gloves and eye protection (goggles and a face shield) 
during any transfer of cryogenic liquid. 


§ In the event of skin contact with a cryogenic liquid, do not rub 
skin, place the affected part of the body in a warm water bath 
(not to exceed 40°C [105°F]).   


§ Use only equipment, valves and containers designed for the intended product and service 
pressure and temperature. 


§ Inspect containers for loss of insulating vacuum.  If the outside jacket on a container is cold 
or has frost spots, some vacuum has been lost.  Empty the contents into another cryogenic 
container and remove the damaged unit from service.  Repairs should be made by the 
manufacturer or an authorized company. 


§ Transfer operations involving open cryogenic containers such as dewars must  be conducted 
slowly to minimize boiling and splashing of the cryogenic fluid. 


§ Ice or other foreign matter should not be allowed to accumulate beneath the vaporizer or 
the tank.  Excessive ice buildup could result in the discharge of excessively cold gas or 
structural damage to the cryogenic container or surroundings. 
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§ All cryogenic systems including piping must be equipped with pressure relief devices to 
prevent excessive pressure build-up.  Pressure reliefs must be directed to a safe location.  
Do not tamper with pressure relief valves or the settings for the valves.  


§ Hot air, steam or hot water should be used to thaw frozen equipment.  DO NOT USE 
water to thaw liquid helium equipment. 
 


 Flammable Gases 


 The following information applies to the use and handling of flammable gases (see Appendix C). 
 Some common examples of flammable gases include acetylene, hydrogen, methane, propane 
and iso-butane. 


§ Flammable gases, except for protected fuel gases, shall not 
be used near ignition sources.  Ignition sources include open 
flames and sparks, sources of heat, oxidizing agents and 
ungrounded or non-intrinsically safe electrical or electronic 
equipment. 


§ Portable fire extinguishers shall be available for fire 
emergencies.  The fire extinguisher must be compatible with 
the apparatus and the materials in use.  


§ Flames shall not be used for detecting leaks.  A compatible leak detection solution shall be 
used for leak detection. 


§ Spark proof tools shall be used when working with or on a flammable compressed gas 
cylinder or system. 


§ Access doors to areas which use or store flammable gases shall be posted "No Open 
Flames." 


§ Manifold systems shall be designed and constructed by competent personnel who are 
thoroughly familiar with the requirements for piping of flammable gases.  Manifolds should 
comply with the standards of a recognized safety authority such as Underwriters 
Laboratories, Inc.  Federal, state, local or insurance company specifications must be 
identified before starting design and construction.  Consultation with the gas supplier before 
installation of manifolds is recommended. 


 
 Fuel, High Pressure and Oxidizing Gases 


 The following information applies to the use and handling of fuel, high pressure and oxidizing 
gases: 


§ Fuel gases often use a combination of flammable and oxidizing gases.  Use of fuel gases 
must comply with OSHA 29 CFR1910.253--Oxygen-Fuel Gas Welding and Cutting,  29 
CFR1910.102--Acetylene and 29 CFR1910.103--Hydrogen.  Additionally, adherence to 
the requirements of the Compressed Gas Association as defined in Pamphlet G-1:  
Acetylene, Pamphlet SB-8: Use of Oxy-fuel Gas Welding and Cutting Apparatus, and the 
requirements of the National Fire Protection Association Standard 51:  Standard for the 
Design and Installation of Oxygen-Fuel Gas Systems for Welding, Cutting and Allied 
Processes is required. 
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§ High pressure gases can be rated up to 3000 pounds per square inch (psi).  Typical uses 
include MIG welding gas mixtures, cryogenics, non-toxic gas distribution, medical gas 
distribution, and emergency oxygen services.  In addition to any gas specific hazards, high 
pressure gases should carry the following hazard label : 


 


CAUTION:  HIGH PRESSURE GAS 


§ Oxidizing gases are non-flammable gases (e.g., oxygen chlorine, 
fluorine and nitrous oxide), but in the presence of an ignition 
source and fuel can support and vigorously accelerate 
combustion.  Do not use oil in any apparatus where oxygen will 
be used.  Gauges and regulators for oxygen shall bear the 
warning “OXYGEN - USE NO OIL.” 


 
 Toxic and Highly Toxic Gases 


The following information applies to the use of toxic and highly toxic 
gases listed in Appendix C: 


§ All gases with a NFPA Health Hazard rating of  3 or 4 must be 
stored and used in accordance with the provisions of Table 1. 


§ Unless otherwise indicated, all gases must be stored in a  
continuously mechanically ventilated gas cabinet, fume hood or 
other enclosure. 


§ Small quantities (e.g., lecture cylinders) or dilute concentrations 
of these gases may be stored outside of a ventilated enclosure 
with the approval of ISU EH&S or Ames Laboratory ESH&A. 


§ Audible alarms should be utilized in ventilated hoods that are dedicated to toxic gas usage 
or storage.    


§ Standard Operating Procedures (SOP’s) for  processes or procedures which use  
corrosive, toxic or highly toxic gases shall be developed that include emergency response 
actions.  All affected employees shall be trained on the contents of these procedures. 


 
 
VII. GAS CYLINDER DISPOSAL 
 


The following information applies to the disposal of compressed gas cylinders: 


§ If possible, purchase compressed gas only from manufacturers that will agree to take back 
the empty cylinder. 


§ A cylinder is considered empty when the container pressure is at atmospheric pressure.  
§ Refillable cylinders should be returned to Chemistry Stores, materials handling personnel or 


directly to the vendor.  
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§ If a refillable cylinder is encountered that does not have a manufacturer label, contact 
Chemistry Stores or materials handling personnel to see if they can identify the manufacturer 
through stamp marks on the cylinder.  


§ Empty lecture-size cylinders may be given to EH&S or the local safety office for proper 
disposal.  


§ Maintain manufacturer labels and label the cylinder with an “Empty” or “MT” tag.  
§ EH&S or materials handling personnel should be contacted for disposal of partially full 


cylinders.  
§ Proper identification of the contents of all cylinders is required and is the responsibility of the 


cylinder owner.  
§ Disposal fees for unknown cylinders is a departmental expense. 


 
 
VIII. HANDLING COMPRESSED GAS CYLINDER LEAKS AND EMERGENCIES 
 
 Preplanning 


Despite strict adherence to laboratory safety practices, accidents involving gases may occur in 
the laboratory.  The amount of damage sustained by personnel and property from these 
accidents will be directly related to the quality of the laboratory's emergency plan and 
procedures.  Users of compressed gas cylinders must be familiar with necessary safety 
precautions.  Standard Operating Procedures (SOPs) for experiments using compressed gases 
shall include a discussion of possible accident scenarios, appropriate employee responses and 
should take into account the following factors: 


§ The nature of the operation (e.g., experimental design, equipment used and type of injury 
that might be inflicted).  


§ The potential location of a release or spill (e.g., outdoors versus indoors, in a laboratory, 
corridor or storage area, on a table, in a hood or on the floor).  


§ The quantities of material that might be released and the type of containment (i.e., 
compressed gas tank size, manifold systems, etc.).  


§ The chemical and physical properties of the compressed gas (e.g., its physical state, vapor 
pressure and air or water reactivity).  


§ The hazardous properties of the compressed gas (e.g., its toxicity, corrosivity and 
flammability).  


§ The availability and locations of emergency supplies and equipment.  
§ A contingency plan which identifies building evacuation routes, emergency telephone 


numbers, chemical containment procedures, fire extinguisher usage, etc., should be posted 
in the lab.  


 







 10


 Minor Leaks 


Occasionally a gas cylinder or one of its component parts may develop a leak.  Most of these 
leaks occur at the top of the cylinder in areas such as the valve threads, pressure safety device, 
valve stem and valve outlet.  The following information applies to the remediation of minor leaks: 


§ If possible, verify suspected leaks using a flammable gas detector or soapy water solution (a 
flame should not be used for detection).  If the leak cannot be stopped by tightening a 
valve gland or packing nut, emergency action procedures should be initiated and 
ISU EH&S or Ames Laboratory ESH&A should be notified. 


§ For flammable, inert or oxidizing gases, move the cylinder to an isolated, well-ventilated 
area (e.g., within a fume hood) away from combustible materials.  Post signs that describe 
the hazard.  


§ For corrosive and toxic gases, move the cylinder to an isolated, well-ventilated area (e.g., 
within a fume hood) and use suitable means to direct the gas into an appropriate chemical 
neutralizer.  Post signs that describe the hazards.  


§ If it is necessary to move a leaking cylinder through populated portions of the building, place 
a plastic bag, rubber shroud or similar device over the top and tape it (duct tape preferred) 
to the cylinder to confine the leaking gas.  


 
 Major Leaks 


 In the event of a large gas release or if an accident takes place in which readily available 
personal protective equipment (PPE) is inadequate to ensure worker safety, activate the 
following Emergency Procedures: 


§ Immediately call 911 and report the incident.  
§ Activate building and area fire alarms (or chemical safety alarms if applicable).  
§ Evacuate the area, securing entrances and providing assistance to others on the way out.  
§ Provide emergency response officials with details of the problem upon their arrival.  The 


Ames Fire Department will respond to all chemical emergencies at ISU.  
 
 Accidents Involving Personnel Injury 


§ For medical emergencies, call 911.  
§ Assist persons involved and administer immediate first aid which may include:  
§ Washing under a safety shower (in case of burning clothing or chemical exposures).  
§ Removing contaminated clothing.  
§ Irrigating the eyes at an eyewash.  
§ Administering artificial respiration.  


§ Notify personnel in adjacent areas of any potential hazards (e.g., activate building or area 
alarms).  


§ Move injured personnel only if necessary to prevent their exposure to further harm.  
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 Fire and Fire-Related Emergencies 


For all fires, immediately call 911.  Small isolated fires within the laboratory may be 
extinguished using the appropriate portable fire extinguisher if lab personnel are confident that 
they can safely extinguish the fire.  Additional information on fire extinguisher use is contained in 
the ISU Fire and Emergency Guidelines.  Copies are available from ISU EH&S or Ames 
Laboratory ESH&A.   


 
For large or rapidly spreading fires, the following procedures should be followed: 


§ Call 911 to report the fire.  
§ Activate building and area alarms.  
§ Evacuate the building, shutting doors and providing assistance to others on the way out.  
§ Provide fire or police officials with the details of the problem upon their arrival.  
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APPENDIX B 


Definitions 
Absolute Pressure:  Based on a zero pressure reference point, the perfect vacuum.  Measured from this 
point, standard atmospheric pressure at sea level is 14.7 pounds per square inch (psi) or 101.325 kilo 
Pascals (kPa).  This is usually expressed as psia where the 'a' indicates an absolute measurement or 
kPa. 
 
Asphyxiant Gas:  Any non-toxic gas which displaces atmospheric oxygen below limits required to 
support life.  These gases are  usually colorless, odorless and tasteless and include, nitrogen, argon and 
helium. 
 
Compressed Gas:  A compressed gas is any gas which when enclosed in a container gives:  
§ an absolute pressure reading greater than 276 kPa (40 psi) at 21°C (70°F) or  
§ an absolute pressure greater than 717 kPa (104 psi) at 54°C (129.2°F) or 
§ any flammable liquid having a vapor pressure greater than 276 kPa (40 psi) at 38°C (100.4°F). 
 
Compressed Gas Cylinder:  A compressed gas cylinder is any metal cylinder of the type approved by 
the U.S. Department of Transportation (DOT) for storage and transportation of gases under pressure, 
including liquefied gases.  Metal cylinders are the only approved DOT packaging for compressed gases. 
 
Corrosive Gas:  A gas that in contact with living tissue causes destruction of the tissue by chemical 
action. 
 
Cryogenic Liquid:  A liquid with a normal boiling point below -150°C (-238°F). 
 
Cryogenic Liquid Cylinder:  Pressurized container designed and fabricated to hold cryogenic fluids.  
There are three common types of liquid cylinders:  gas dispensing; liquid dispensing; or gas and liquid 
dispensing. 
 
Cylinder Valve:  A mechanical device attached to a compressed gas cylinder that permits flow into or 
out of the cylinder when the device is in the open position and prevents flow when in the closed position. 
 
Dewar:  Is an open-mouthed, non-pressurized, vacuum-jacketed container used to hold cryogenic 
fluids. 
 
Flammable Gas:  A substance that meets the definition of a compressed gas which:  
§ is flammable in a mixture of 13% or less (by volume) with air, or 
§ has a flammable range with air wider than 12%, at atmospheric temperature and pressure,  
 regardless of the lower limit. 
 
Gauge Pressure:  The pressure above or below atmospheric pressure.  Therefore absolute pressure 
minus local atmospheric pressure equals gauge pressure and is usually abbreviated as psig or kPa.







 


 


Handling:  Moving, connecting or disconnecting a compressed or liquefied gas container under normal 
conditions of use. 
 
Highly Toxic Gas:  A compressed gas that has a median lethal concentration (LC50) in air of ≤ 200 ppm. 
 A NFPA Health Hazard rating of 4 is given to gases having an LC50 in air ≤ 1000 ppm.  An example of 
a highly toxic gas is fluorine with a LC50 of 185 ppm.  See Appendices C and D. 
 
High Pressure Gas:  A gas in a container that has a pressure of 3448 kPa (500 psig)  or higher at 
21.1°C (70°F). 
 
Inert Gas:  A gas which is chemically inactive. 
 
Liquefied Gas:  A fluid within a pressurized container, other than in solution, which exists both as a liquid 
and gas at 20°C (68°F).  Examples include propane, butane, ammonia, carbon dioxide, and sulfur 
dioxide. 
 
Manifold:  A gas distribution system which transfers product through multiple outlets/inlets to or from 
compressed gas containers. 
 
Nonflammable Gas:  A gas which, within the packaging, exerts an absolute pressure of 280 kPa (40 
psi) or greater at 20°C (68°F) but is not a flammable gas as defined previously. 
 
Oxidizing Gas:  A gas that can support and accelerate combustion of other materials. 
 
Poison Gas:  Defined by DOT in 49 CFR 173.133.  See toxic gas. 
 
Pressure Regulator:  A mechanical device used to safely control the discharge pressure of a compressed 
gas from a container. 
 
Pressure Relief Device:  A pressure and/or temperature activated device used to prevent the pressure 
from rising above a predetermined maximum and thereby prevent rupture of a pressurized container. 
 
Pyrophoric Gas:  A gas that will spontaneously ignite in air at or below 54.4°C (130°F).  Examples 
include silane and phosphine. 
 
SCF:  One standard cubic foot of gas at 21°C (70°F) and 101.325 kPa (14.696 psia). 
 
Storage:  Holding of gas, in its packaging, either on a temporary basis or for an extended period in such 
a manner as to not constitute usage of the gas. 
 
Toxic Gas:  A gas having a Health Hazard of 3 or 4 as defined in NFPA 704, Standard System for the 
Identification of the Fire Hazards of Materials.  See Appendices C and D. 







 


 


APPENDIX C 


 COMMON COMPRESSED AND LIQUEFIED GASES WHICH  
ARE FLAMMABLE OR TOXIC (HEALTH 3 OR 4) 


 
Gas State Flammable Health 
Acetylene gas y  
Allene (propadiene) liquid y 
Ammonia liquid y 3 
Arsine liquid y 4 
Boron Trichloride gas n 3 
Boron Trifluoride gas n 3 
1,3-Butadiene liquid y  
n-Butane liquid y  
iso-Butane liquid y  
1-Butene liquid y  
2-Butene liquid y  
Carbon Monoxide gas y 3 
Carbonyl Chloride  gas n 4 
    (phosgene) 
Carbonyl Fluoride gas n 4 
Carbonyl Sulfide liquid y 3 
Chlorine gas n 3 
Chlorine Dioxide gas n 4 
Chlorine Monoxide gas y 3 
Chlorine Trifluoride gas n 4 
1-Chloro-1,1-difluoroethane liquid y  
Chlorotrifluoroethylene liquid y  
Cyanogen liquid n 4 
Cyanogen Chloride liquid n 4 
Cyclobutane gas y  
Cyclopropane liquid y  
Deuterium gas y  
Diazomethane gas y 4 
Diborane gas spontaneously  3 
  ignitible 
1,1-Difluoroethane liquid y 
1,1-Difluoroethylene liquid y 3 
Dimethylamine gas y 3 
Dimethyl Ether liquid y  
2,2-Dimethylpropane liquid y  
Ethane gas y  
Ethylacetylene liquid y 
Ethylamine liquid y 3 
Ethyl Chloride liquid y  
Ethylene gas y  
Ethylene Oxide liquid y 3 
Fluorine gas n 4 
Formaldehyde gas y 3 
Germane gas y 
Hexafluoroacetone gas n 3 
Hydrogen gas y  
Hydrogen Bromide gas n 3 
Hydrogen Chloride gas n 3 
Hydrogen Cyanide liquid y 4 
Hydrogen Fluoride gas n 4 


Gas State Flammable Health 
Hydrogen Selenide liquid y 3 
Hydrogen Sulfide liquid y 4 
Ketene gas y  
Methane gas y  
Methylacetylene (propyne) liquid y  
Methylamine liquid y 3 
Methylbromide liquid y 3 
3-Methyl-1-butene liquid y  
Methyl Chloride liquid y  
Methyl Ether gas y  
Methyl Fluoride  liquid y 
Methyl Mercaptan liquid y 4 
2-Methylpropene gas y  
Natural Gas gas y  
Nitric Oxide gas n 3 
Nitrogen Dioxide gas n 3 
Nitrogen Trioxide gas n 3 
Nitrogen Trifluoride gas n 3 
Nitrosyl Chloride gas n 3 
Oxygen Difluoride gas n 4 
Ozone gas n 4 
Pentaborane liquid spontaneously  4 
  ignitible 
iso-Pentane liquid y  
Phosphine gas spontaneously  4 
  flammable 
Propane liquid y  
Propylene liquid y  
Selenium Hexafluoride gas n 3 
Silane gas spontaneously   
  flammable 
Silicon Tetrafluoride gas n 4 
Stibine gas y 4 
Sulfur Tetrafluoride gas n 4 
Sulfuryl Fluoride gas n  
Tetrafluoroethylene,  liquid y  
    monomer 
Tetrafluorohydrazine liquid y 
Trimethylamine liquid y 3 
Vinyl Bromide liquid y  
Vinyl Chloride liquid y  
Vinyl Fluoride liquid y  
Vinyl Methyl Ether liquid y  







 


 


APPENDIX D 
 
 NFPA definition of a HEALTH HAZARD 


Hazard Exposure LD50 LC50 


4 Health Hazard 4 usually includes:  Materials that, under 
emergency conditions, can be lethal. 


Materials whose LD50 for acute dermal 
toxicity is ≤ 40 mg/kg.  


Materials whose LD50 for acute oral 
toxicity ≤ 5 mg/kg. 


Gases whose LC50 for acute inhalation toxicity is ≤ 1000 ppm. 


Any liquid whose saturated vapor concentration at 20°C is equal to or 10 
times its LC50 for acute inhalation toxicity, if its LC50 is ≤ 1000 ppm.   


Dusts and mists whose LC50 for acute inhalation toxicity is ≤ 0.5 mg/L. 


3 Health Hazard 3 usually includes:  Materials that,under 
emergency conditions, can cause serious or permanent 
injury.  


Materials that are corrosive to the respiratory tract; Materials that 
are corrosive to the eye or cause irreversible corneal opacity; 
Materials that are severely irritating and/or corrosive to the skin. 


Materials whose LD50 for acute dermal 
toxicity is > 40 mg/kg but ≤ 200 
mg/kg. 


Materials whose LD50 for acute oral 
toxicity is > 5 mg/kg but ≤ 50 mg/kg.  


 


Gases whose LC50 for acute inhalation toxicity is > 1000 ppm but ≤ 3000 
ppm. 


Any liquid whose saturated vapor concentration at 20°C is equal to or greater 
than its LC50 for acute inhalation toxicity, if its LC50 is ≤ 3000 ppm and that 
does not meet the criteria for degree of hazard 4. 


Dusts and mists whose LC50 for acute inhalation toxicity is > 0.5 mg/L but ≤ 2 
mg/L. 


2 Health Hazard 2 usually includes: Materials that, under 
emergency conditions, can cause temporary incapacitation 
or residual injury. 


Materials that are respiratory irritants; Materials that cause 
irritating by reversible injury to the eyes; Materials that are 
primary skin irritants or sensitizers.  


Materials whose LD50 for acute dermal 
toxicity is > 200 mg/kg but ≤ 1000 
mg/kg. 


Materials whose LD50 for acute oral 
toxicity is > 50 mg/kg but ≤ 500 
mg/kg. 


Gases whose LC50 for acute inhalation toxicity is > 3000 ppm but ≤ 5000 
ppm. 


Any liquid whose saturated vapor concentration at 20°C is equal to or greater 
than 1/5 it s LC50 for acute inhalation toxicity, if its LC50 is ≤ 5000 ppm and 
that does not meet the criteria for either degree of hazard 3 or degree of 
hazard 4. 


Dusts and mists whose LC50 for acute inhalation toxicity is > 2 mg/L but ≤ 10 
mg/L. 


1 Health Hazard 1 usually includes:  Materials that, under 
emergency conditions, can cause significant irritation. 


Materials that are slightly irritating to the respiratory tract, eyes 
and skin. 


Materials whose LD50 for acute dermal 
toxicity is > 1000 mg/kg but ≤ 2000 
mg/kg. 


Materials whose LD50 for acute oral 
toxicity is > 500 mg/kg but ≤ 2000 
mg/kg. 


Gases and vapors whose LC50 for acute inhalation toxicity is > 5000 ppm but 
≤ 10,000 ppm. 


Dusts and mists whose LC50 for acute inhalation toxicity is > 10 mg/L but ≤ 
200 mg/L. 


0 Health Hazard 0 usually includes: Materials that, under 
emergency conditions, would offer no hazard beyond 
ordinary combustible materials.   


Essentially nonirritating to the respiratory tract, eyes and skin. 


Materials whose LD50 for acute dermal 
toxicity is > 2000 mg/kg.  


Materials whose LD50 for acute oral 
toxicity is > 2000 mg/kg.  


Gases and vapors whose LC50 for acute inhalation toxicity is > 10,000 ppm. 


Dusts and mists whose LC50 for acute inhalation toxicity is > 200 mg/L. 


LD50 Quantity of toxic material necessary to cause death in 50% of test subjects (usually mouse or rat).  This value is usually associated with a dose received through injection, ingestion or dermal contact and 
is quantified by body weight of a specific animal. 


LC50 Quantity of toxic material in air which is necessary to cause death in 50% of the test subjects (usually mouse or rat).  This value is associated with inhalation risks. 
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WASTE MANAGEMENT PROGRAM MANUAL 
 
 
 
 
This manual is to be used as a guide for Ames Laboratory personnel generating 
hazardous waste, mixed waste and radioactive waste from Ames Laboratory 
activities. 
 
Comments and questions regarding this manual should be directed to the contact 
person listed below: 
 
 
 
 
 
 


Name:  Dan Kayser 
Environmental Specialist 
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Phone:  294-7923 
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1.0 REVISION/REVIEW LOG 
 


The Environmental Specialist will review this document once every three 
years as a minimum. 


 
Revision  Effective Contact  Pages  Description of 
Number Date  Person  Affected Revision_____ 
0  01/01/94 K. Hannasch  All  Initial Issue 
1  03/01/00 D. Kayser  All  G:\DOCS&REC\DCP\Revision  


Descritption\M102_003RevDesc. 
2  04/07/03 D.Kayser  All  G:\DOCS&REC\DCP\Revision  


Descritption\M102_003RevDesc. 
3  04/03/06 D.Kayser  All  G:\DOCS&REC\DCP\Revision  


Descritption\M102_003RevDesc. 
 


2.0 INTRODUCTION 
 


Ames Laboratory is responsible for properly managing its waste in a 
manner that provides for the protection of the laboratory employees, the 
general public and the environment.  The Laboratory is required to comply 
with all applicable local, state and federal regulations. 


 
In order for the Laboratory to manage its waste according to these 
regulations the specific policies and guidelines in this manual have been 
developed and implemented.   


 
 
3.0 OBJECTIVE 


 
This manual has the following objectives: 


 
• Ensure and maintain the health and safety of Laboratory 


employees, visitors, and public. 
 
• Protect the environment through proper management of 


hazardous, radioactive and mixed wastes.  
 
• Minimize the cost of handling and disposing of hazardous, 


radioactive, and mixed waste. 
 
• Minimize the generation of hazardous, radioactive, and mixed 


waste. 
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4.0 RESPONSIBILITIES 
 


Responsibility for implementation of the Waste Management Program will 
be assessed according to “bottom-to-top” hierarchy.  Emphasis of 
responsibility at the individual employee level will be most effective since 
nearly all waste is created at this level. 


 
4.1 Individual Employees 
 


All employees shall follow the waste management manual.  By 
implementing the program at this level, success of the program will 
greatly increase.  Individuals have the following responsibilities: 


 
• Complete and remain current with all waste management 


related training, including institutional training modules and 
group/department job/activity specific training. 


 
• Collect all waste in accordance with this manual, unless a 


written exemption is issued by ESH&A. 
 


• Identify all waste chemicals or surplus chemicals utilizing 
technical knowledge within the department or by consulting 
ESH&A (4-2153). 
 


• Package and label all waste to be picked-up by ESH&A 
according to this manual. 
 


• Consult with Group Leaders/Supervisors regarding the safe 
handling and proper disposal of chemicals.  Contact ESH&A 
(4-2153) for assistance at any time. 


 
4.2 Group Leaders/Supervisors 


 
The primary responsibility of the Group Leaders/Supervisors is to 
ensure that all personnel under their supervision, including other 
researchers and Group Leaders receive appropriate training and 
strictly follow the guidelines in this manual.  They also have the 
responsibility to minimize waste generation by limiting the use of 
toxic chemicals and/or utilizing chemicals that are less toxic, 
flammable, and corrosive according to EPA regulations.   
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4.3 Environment, Safety, Health & Assurance 
 


Environment, Safety, Health & Assurance department (ESH&A) will 
be responsible for providing guidance and review of DOE funded 
activities. 


 
In cases of dual funding by the DOE and ISU contact ESH&A (4-
2153) for guidance.  
 
Responsibilities of ESH&A: 


 
• Develop and implement policies and procedures for Ames 


Laboratory. 
 


• Administer the Waste Minimization/Pollution Prevention 
Program. 
 


• File and retain all required environmental reports. 
 


• Determine type of training needed for those working with 
hazardous chemicals and radionuclides. 
 


• Provide Ames Laboratory institutional level training. 
 


• Conduct audits of Ames Laboratory space and practices to 
determine compliance with waste management policies. 
 


• Pick-up and dispose of hazardous, radioactive, and mixed 
waste. 
 


• Provide assistance to individuals in regards to waste 
management issues.  


  
• Notify Group Leaders/Department Managers of regulation 


changes that may affect the way Ames Laboratory manages 
hazardous waste. 
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4.4 Upper Management 
 


The Laboratory Director has ultimate responsibility for 
environmental, health and safety issues.  These responsibilities are 
delegated to department managers, supervisors and individual 
employees.   Upper management is responsible for enforcing the 
Waste Management Program Manual policies.  
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5.0 Hazardous Waste Management Procedure (10200.047) 
 


Ames Laboratory generates and manages hazardous waste at all DOE 
owned buildings.  Hazardous waste generated in ISU leased spaces (i.e. 
Gilman) is managed by ISU-EH&S.  All waste picked up by ESH&A is 
taken to a storage room where containers are segregated and tracked 
according to waste classification.  The following are procedures to guide 
Ames Laboratory employees in managing hazardous waste. 


 
5.1 Training 
 


Employees and students working with chemicals at Ames 
Laboratory will be required to complete Hazardous Waste 
Generators Training (AL-073). Group Leaders/Supervisors are 
responsible for providing training in all group/department specific 
waste handling procedures.  


 
Each program or group/department must keep an accurate and 
current record of all group/department specific training that has 
been received.  ESH&A will maintain institutional level training 
records. 


 
Examples of items to be covered in waste management training 
include: 


 
• Awareness and responsibilities of waste generation 
• Characterizing and identifying waste 
• Accumulation for disposal 
• Record keeping and documentation 
• Waste minimization opportunities 


 
5.2 Hazardous Waste Definition & Identification 


 
A complete definition can be found in the 40 CFR Part 261, subpart 
C.  Ames Laboratory relies almost entirely on process knowledge 
from individual researchers to identify and characterize their waste.  
Accurate waste identification is essential to ensure the material is 
handled safely and managed properly. 
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A hazardous waste shall be identified in one of two ways.  A waste 
may exhibit a characteristic that causes it to be hazardous by the 
EPA or the EPA could list it as a hazardous waste. 


 
Characteristic Wastes: 


 
• Ignitability – liquids with flashpoint < 60° C, solids that 


spontaneously ignite, flammable gases and oxidizers. 
 


• Corrosivity – a liquid with a pH < 2 or pH > 12.5. 
 


• Reactive – has the ability to explode or undergo rapid and 
violent reactions. 
 


• Toxic – Harmful or deadly even at low concentrations. 
 
Listed Wastes: 


 
A hazardous waste is considered listed if it is found on the D, F, P 
or U list in 40 CFR 261. (See Appendix E-G) 
 


Note: Any material contaminated by a characteristic and/or listed waste must 
also be considered hazardous and managed according to this manual. 
(i.e. paper, plastic gloves, equipment, etc).  


 
5.3 Hazardous Waste Acceptance Requirements 
 


It is important to use the appropriate container when collecting 
hazardous chemicals.  A chemical collected in the wrong container 
could pose a danger to Laboratory personnel, ESH&A personnel, 
property and the environment.  ESH&A does not supply containers 
for accumulating waste.  Containers can be purchased at Ames 
Laboratory Stores located in Spedding Hall or at ISU Chemistry 
Stores located in Gilman Hall.  
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Use the following guidelines for collecting your waste: 
 


• Use a separate screw top container for each waste 
generated. 


 
• Use appropriate container size to match the amount of waste 


generated. 
 


• Use original chemical containers if appropriately sized. 
 


• All containers must be non-leaking with no protruding objects 
and tightly capped. 
 


• All containers must be identified and appropriately labeled 
(see labeling). 


 
5.4 Chemical Segregation 


 
Chemical segregation will prevent dangerous reactions and protect 
laboratory personnel and ESH&A personnel from potentially unsafe 
working environments. 


 
Use the following guidelines when generating your waste stream. 


 
• Collect inorganic materials separately and do not mix solids 


with liquids unless the process (“recipe”) calls for it. 
 
• Containers with liquids are required to be in secondary 


containment.   Both containers must be compatible with the 
liquid.  


 
• Collect halogenated and non-halogenated organic solvents 


in different containers. 
 


• Keep pump oil separate.  Do not mix with other chemicals.  If 
pump oil is known to be contaminated, indicate on container 
label. 
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• Whenever possible collect individual chemicals in separate 
containers. 
 


• When in doubt call ESH&A (4-2153) for assistance. 
 


5.5 Labeling Requirements 
 


The Hazardous Waste Label (HWL) should be used on all 
hazardous waste containers.  Use the following guidelines when 
filling-out the HWL. 


 
• Use proper chemical or common names in identifying 


chemical compounds. 
 


• Do not use chemical formulas, symbols, or structural 
formulas to identify a chemical. 
 


• Enter the start date when the first addition is put into the 
container. 
 


• Enter the closure date when last addition to the container 
occurred. 
 


• An example of a properly completed HWL is shown in 
Appendix B. 


 
5.6 Hazardous Waste Storage 
   


EPA regulates the storage of hazardous waste containers.  It is 
important to follow the guidelines outlined below.  Failure to do so 
could result in EPA issuing fines.  EPA allows generators to store 
waste in Satellite Accumulation Areas (SAA) temporarily.  Ames 
Laboratory has implemented the following guidelines in order to 
avoid such fines and to keep the workspaces in the Laboratory 
clear. 


   
• All waste generated in a laboratory or shop must be stored in 


the same laboratory or shop.  
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• Hazardous waste may be accumulated for a period of 30 
days, starting with the first addition to the container.  After 30 
days or when the container is full, the generator shall call 
ESH&A (4-2153) to have the waste picked-up. 
 


• Liquid waste containers must be stored in secondary 
containment. 
 


• Containers must always be closed during storage, except 
when being filled. 


 
5.7 Hazardous Waste Acceptance Form 
 


The Hazardous Waste Acceptance Form must be filled-out prior to 
ESH&A picking-up waste containers.  Leave completed forms with 
waste containers to be picked-up. The acceptance form is the 
primary tool for tracking a group’s waste stream(s).  The following 
must be entered on the form. 


 
• Container number 


 
• Chemical description by chemical name. No formulas. 


 
• Quantity (kg or liters) 


 
• Hazardous property (corrosive, toxic, carcinogen, etc.) 


 
• pH for liquids 


 
An example of a properly completed Hazardous Waste 
Acceptance Form can be found in Appendix C. 


 
5.8 Hazardous Waste Pick-up 
 


Call ESH&A (4-2153) for pick-ups after a Hazardous Waste 
Acceptance Form has been completed. 
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5.9 Biohazardous & Non-Biohazardous Sharps (Packaging and Disposal) 
 
Note: If you are working with biological materials you are required to take 


“Bloodborne Pathogen Exposure Training” (AL-035).  Contact ESH&A for 
assistance at 4-2153. 
 


Use the following guidelines for proper packaging and disposal of 
sharps: 
 


• Keep infectious and non-infectious sharps in a separate 
container.  
 


• Contain all non-infectious sharps in special metal or plastic 
containers designed for this purpose. Infectious sharps need 
to go into a red biohazard disposal box. 
 


• There should be no protruding objects from the containers. 
 


• Lid and caps should be taped and/or secured. 
 


• The non-infectious sharps containers can be purchased at 
the Ames Laboratory Storeroom.  Red biohazard containers 
can be purchased through Fisher, Lab Safety or other 
laboratory vendors. 


 
• A Hazardous Waste Acceptance Form is not necessary. 


 
• Call ESH&A (4-2153) for pick-up and/or questions. 


 
5.10 Waste Minimization/Pollution Prevention & Affirmative Procurement 
   


With respect to hazardous waste, proper Wmin/P2 & AP 
procedures include: 


 
• Use the least toxic material available to perform a process. 


 
• Purchase the least amount of material/chemical necessary. 


 
• Recycle or reuse spent chemicals when possible. 
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• Complete the recycling loop by purchasing items containing 
recycled materials. 


 
 


For more information on waste minimization and pollution prevention please see 
the Laboratory’s “Waste Minimization/Pollution Prevention Plan” which can be 
found on the Laboratory’s web page under ESH&A or contact ESH&A for a copy. 
 


5.11 Spill Response 
 


Accidental release of chemicals occasionally occurs as a result of 
spills, leaks, etc.  When spills happen there is the potential for 
harmful effects.  Contingency planning can minimize potential 
problems and enhance personnel’s ability to deal with routine spills 
effectively.  Group Leaders, Department Managers and/or 
Supervisors are responsible for developing a “site specific” 
contingency plan for their locations and for training personnel under 
their supervision.   
 
Ames Laboratory has set the following criteria for reporting and 
cleaning-up spills. 


 
• Releases less than 1 liter of waste, generators may clean up 


the waste themselves.  Contaminated material/debris shall 
be managed according to this section (5.0 Hazardous Waste 
Management). 
 


• Spills greater than 1 liter must be reported to ESH&A (4-
2153).  Generators may clean up provided they have 
sufficient training and equipment to do so. 


 
• Releases more than 4 liters, Plant Protection shall be 


notified immediately (4-5511), and they will initiate the 
appropriate response. 
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Regardless of quantity the following should be reported 
immediately to Plant Protection (4-5511) and/or ESH&A (4-
2153). 
 


• All spills of extremely flammable materials (flash point less 
than 20° F). 
 


• All spills of extremely corrosive materials. 
 


• All spills of extremely toxic materials. 
 
• All mercury spills. 


 
• All personal contamination. 


 
• All leaking containers. 


 
• All uncontrolled compressed gas releases. 
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6.0 Radioactive Waste Management Procedure (10200.048) 
 


The following are procedures that will guide Ames Laboratory personnel in 
managing their radioactive waste. 


  
6.1 Training 
   


New employees at Ames Laboratory shall receive the appropriate 
institutional training from ESH&A (i.e. Waste Generator Training, 
Rad Worker II Training). Group Leaders/Supervisors are 
responsible for providing training in all group/department specific 
waste handling procedures.  


 
Each program or group/department must keep an accurate and 
current record of all group/department specific training that has 
been received.  ESH&A will maintain institutional training records. 


 
Radioactive waste management training will include the following: 


 
• Awareness and responsibilities of waste generation 
• Characterizing and identifying waste 
• Accumulation for disposal 
• Record keeping and documentation 
• Waste minimization opportunities 
• Response to radiological emergencies 


  
6.2 Radioactive Waste Definition & Identification 
 


For the purpose of this procedure, radioactive waste is any 
unwanted or discarded material, equipment or system component 
determined to be contaminated with radioactive materials. 


 
Accurate waste identification by the generator is essential for Ames 
Laboratory to ensure it is handled and disposed of safely. 


 
Health Physics personnel will assist with analyses to determine 
radioactivity and isotopic content of a material. 


   
Note: Any materials used to handle radioactive waste must also be considered 


radioactive and handled accordingly. 
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6.3 Storage 
 


A Radioactive Material Management Area (RMMA) is a designated 
location to store radioactive waste.  The RMMA is the appropriate 
place to store radioactive waste. Radiological material storage 
within these areas requires that procedures be followed to continue 
acceptable operation of the RMMA. 


   
  The following procedures relate to RMMAs: 
 


A RMMA:  
 


• Shall be the smallest practical area and must be located 
within a Radiological Controlled Area. 
 


• Should be properly posted, "Caution, Radioactive Material".  
 
• Shall be operated by trained personnel.  Personnel shall be 


trained before entering the RMMA.  Contact ESH&A for 
training requirements and assistance (4-2153). 


 
• Shall use proper disposal procedures for radioactive waste. 


 
• Should not include storage of non-radioactive waste.  


Storage of hazardous waste in an RMMA is not permitted. 
 
• Combustible loading in an RMMA shall be minimized and the 


use of cardboard containers for storage is discouraged. 
 
• Should consider fire protection, such as smoke detectors, 


water sprinklers, and fire extinguishers when they are 
established. 


 
• Shall be routinely surveyed by Health Physics personnel. 
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6.4 Radioactive Waste Acceptance Requirements  


 
The following requirements [Sections 6.5 - 6.7] should be used by 
waste generators to determine the appropriate steps which are 
required to have radioactive waste removed from their lab. 


 
6.5 Procedures for Generators of Low Level Radioactive Waste 


 
  6.5.1 Radioactive Solids 
 


A variety of solid radioactive waste products, which vary in half-life 
and activity, may be encountered when dealing with solid 
radioactive wastes.  This includes such materials as paper, plastics, 
rubber gloves, glassware, metal tools, and large equipment items. 


 
The cost of disposal will depend directly on the volume and weight 
of the radioactive waste produced.  To minimize the waste volumes 
requires generators of radioactive waste at Ames Laboratory to use 
advanced planning, careful facility and equipment design, and 
control of work methods. 


 
1. It is essential to separate ordinary non-radioactive trash from 


solid radioactive waste, whenever possible, at the point of 
origin.  For this reason, solid radioactive waste containers 
shall be clearly identified with the radiation symbol, have a 
plastic bag liner, and be easily distinguishable from ordinary 
trash containers. 


 
2. Depending upon the anticipated volume of solid waste, a 


suitable container or containers should be placed in the work 
area. The basic collectors are a 28.1 (1 ft3) fiber drum and an 
18.9 liter (5 gallon) pail.  A stainless steel secondary 
container (Blickman can) is generally supplied with the 
containers.  The cover of the secondary container is opened 
by stepping on a treadle.  The sliding cover is supplied with a 
mechanical spring to ensure the return of the cover to the 
closed position.  For waste expected to produce readings > 2 
mGy/hr (200 mR/hr) at the receptacle surface, a shielded 
secondary container (approximately 0.05 m lead equivalent) 
can be supplied.  Larger shielded containers are also  
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 available.  For purchase of these or other solid waste 


containers, contact Health Physics @ 4-2153. 
 
3. The waste generator is required to provide documentation of 


the identity and estimated quantity of radioactivity and see 
that the waste is properly labeled and contained.  Solid 
wastes must be segregated at the source into combustible 
and noncombustible, as well as compressible and 
noncompressible.  One further segregation of solid waste is 
made.  If the waste consists of alpha-emitting material of 
235U or radionuclides with Z (atomic number) > 93, or half-life 
> 20 years, it is designated transuranic (TRU) waste if the 
radionuclide concentration is > 3.7E6 Bq/kg (100 nCi/g).  
(See section 6.5.3 for specifics on TRU waste requirements.)  
Secondaries must be labeled to indicate the category of 
waste permitted in the container.  It is essential that TRU 
waste be separated from non-TRU waste, since they are 
disposed of differently. 


 
4. When a bag is full, it should be removed from the container, 


sealed and tagged. 
 


5. The tag should include information concerning which 
radioisotopes are present, their activity (best estimate), the 
date, user (name of the person filling out the tag), and the 
building and room number. 
 


6. Contact health physics and request them to survey the 
waste for both the external radiation reading and for possible 
surface contamination (by smear survey).  If survey results 
are within the limits, the waste can be picked up.  


 
7. Following the health physics survey, the Radiological Control 


Technicians (RCTs) will remove the waste and transport it to 
a radioactive waste storage area..  If the waste is in the fiber 
drum insert, the RCT will remove the fiber drum insert, seal 
the lid of the drum and remove it from the area.  If in plastic 
bag the RCT will simply remove the previously sealed bag. 
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 6.5.2 Radioactive Liquids 
 


1. The treatment of liquid wastes is generally more expensive 
than that of solid wastes.  Therefore, it is highly desirable to 
make special effort to keep liquid wastes to a minimum.   


 
2. As with solid wastes, the liquid wastes must be segregated 


by the generator at the source of origin.  The nature of the 
waste needs to be identified by the generator also.  DO NOT 
MIX radioactive wastes (liquids or solids). 


 
3. Liquid radioactive waste shall be placed into properly labeled 


containers.  Use a compatible container for liquid waste 
collection and label the container according to section 6.6..  
Keep liquid waste containers closed at all times to prevent 
evaporation and to prevent from spilling. 


 
4. Liquid radioactive waste that is soluble or miscible in water 


should be kept separate from other liquids and the waste tag 
affixed to containers of such liquids should indicate that the 
liquid is aqueous. 


 
5. Generators are expected to supply information with respect 


to the content of the liquid wastes.  In particular, the identity 
and quantity of the radionuclides and the volume of each 
entry are to be recorded, as well as any other pertinent 
information regarding the potential chemical activity or 
hazards of the solution.   


 
6. When containers are full, contact Health Physics who will 


survey them to determine radiation level and potential 
surface contamination. 


 
7. The RCT will take the waste after the survey is completed. 
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  6.5.3 Transuranic (TRU) Waste 
 


1. Transuranic waste is defined as a radioactive waste 
containing more than 100 nanocuries (3,700 becquerels) of 
alpha-emitting transuranic isotopes (i.e. atomic number >92) 
per gram of waste , with half-lives greater than 20 years 
(DOE Manual 435.1-1, Radioactive Waste Management). 


 
2. The generation of TRU waste is strictly forbidden until 


approval is granted by ESH&A and the DOE Ames Site 
Office.  Any activity that will or potentially generate TRU 
waste must go through the readiness review procedure 
where explicit directions and standard operating procedures 
shall outline the proper collection, packaging and disposal 
path of the TRU waste. 


 
  6.5.4 Mixed Waste 
   


1. Since mixed waste contains both chemical and radioactive 
components, it shall be properly identified using the following 
definitions. 


 
Hazardous waste is defined and shall be identified as a 
characteristic or as a listed waste. Refer to the Hazardous 
Waste Management Procedure (10200.047), Section 5.2, for 
a complete description of hazardous waste identification.  
Refer to the Radioactive Waste Management Procedure 
(10200.048), Section 6.0, for a complete description of 
radioactive waste identification. 


 
2. Generation of mixed waste is strictly forbidden until approval 


is granted by ESH&A and the DOE Ames Site Office, if there 
is no disposal path for the waste.  Any activity that will or 
potentially generate mixed waste must go through the 
readiness review procedure where explicit directions and 
standard operating procedures shall outline the proper 
collection, packaging and disposal path. 
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6.6 Labeling Requirements 
 


All known radioactive waste, at a minimum, must be labeled 
“CAUTION RADIOACTIVE WASTE”.  


 
• Labels should have a yellow background with magenta or 


black standard radiation symbol.  Lettering shall also be 
black or magenta, with magenta being preferred. 
 


• Labels shall include contact radiation levels, removable 
surface contamination levels (specified as alpha or beta-
gamma), dates surveyed, surveyor’s name, and a 
description of contained radionuclides with their respective 
concentrations. 
 


For further information on labeling, including radioactive wastes that 
are not subject to these labeling requirements, contact ESH&A 
Health Physics (4-2153).  


 
 


6.7 Radioactive/Mixed Waste Acceptance Form & Waste Pick-ups 
 


The acceptance form is required for radioactive waste and shall be 
completed with the assistance of Health Physics personnel. 
Contact ESH&A (4-2153) for pick-up and/or questions.  


 
An example of a properly completed acceptance form can be found 
in Appendix D. 


 
 


6.8 Waste Minimization/Pollution Prevention & Affirmative Procurement 
 


The following guidelines for WMin/P2 & AP for radioactive waste 
management should be considered in any process that may 
generate radioactive waste.  


 
• Restrict all materials in Radiological Buffer Areas to strictly 


those needed for performance of work. 
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• Segregate known uncontaminated from potentially 
contaminated waste. 
 


• Use the least toxic material available to perform a process. 
 


• Purchase the least amount of material/chemical that is 
necessary to complete the project. 


 
For more information on waste minimization and pollution prevention please see 
the Laboratory’s “Waste Minimization/Pollution Prevention Plan” which can be 
found on the Laboratory’s web page under ESH&A or contact ESH&A for a copy. 
 
 


6.9 Spill Response 
 


Accidental release of chemicals occasionally occurs as a result of 
spills, leaks, etc.  When spills happen there is the potential for 
harmful effects.  Contingency planning can minimize potential 
problems and enhance personnel’s ability to deal with routine spills 
effectively. Group Leaders/Department Managers and/or 
Supervisors are responsible for developing a “site specific” 
contingency plan for their locations and for training personnel under 
their supervision.   


 
Ames Laboratory has set the following criteria for reporting and 
cleaning-up spills. 


 
• All radiological spills must be reported to ESH&A (4-2153).  


Generators may clean up provided they have sufficient 
training and equipment to do so. 


 
• Releases of more than 4 liters, Plant Protection shall be 


notified immediately (4-5511), and they will initiate the 
appropriate response. 


 
• ESH&A Health Physics personnel will survey the area to 


verify there is no contamination present. 
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APPENDIX A 


 
Definitions 


 
 


Affirmative Procurement (AP) - practices which encourage the development of economically 
efficient markets for products manufactured with recycled materials. 
 
Cost-effective - one of the mandates for remedial actions.  It requires a close evaluation of 
the costs required to implement and maintain a remedy. The selection of protective 
remedies whose costs are proportional to their overall effectiveness. 
 
Environmental Protection Agency (EPA) – principle role of the EPA is to establish and 
enforce environmental protection standards. 
 
Hazardous waste - a solid waste, or combination of solid wastes, which because of its 
quantity, concentration, or physical, chemical, or infectious characteristics may - 
 
 a.  Cause, or significantly contribute to an increase in mortality or an increase in serious 
 irreversible, or incapacitating reversible illness. 
 
 b.  Pose a substantial present or potential hazard to human health or the environment 
 when improperly treated, stored, transported, or disposed of, or otherwise managed. 
 
Line management - responsibility that begins with the employee's immediate supervisor 
and extends upward through the line organization to the Laboratory Director. 
 
Mixed waste - waste which contains a hazardous and a radioactive component. 
 
Resource Conservation and Recovery Act (RCRA) – governs the generation, storage, 
treatment, transportation and disposal of hazardous waste. 
 
Pollution prevention (P2) - the use of any process, practice or product that reduces or 
eliminates the generation and release of pollutants, hazardous substances, contaminants, 
and wastes, including those which protect natural resources through conservation or 
more efficient utilization. 
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Radioactive waste - For the purpose of this manual, radioactive waste is any 
unwanted or discarded material, equipment or system component determined to 
be contaminated by a radionuclide. 
 
Research Waste Assessments - identify the nature and amount of waste generated from 
research operations.  Ames Laboratory will assess the research operations and 
procedures to improve processes and to promote waste minimization. 
 
Resource conservation - includes practices that increase the efficiency and/or reduce the 
use of hazardous materials, energy, water or other resources.  
 
Toxic pollutants - substances which are harmful or deadly at low concentrations; any 
component listed in 40 CFR 261. 
 
Upper management -  includes the Laboratory, Associate and Program 
Directors. 
 
Waste – for the purpose of this manual the word “waste” includes hazardous, 
radioactive and mixed wastes as they are defined in the Waste Management 
Program Manual. 
 
Waste generator - anyone who produces any form of waste.  
 
Waste minimization - an action that avoids or reduces the generation of waste by source 
reduction, improved energy usage, or by recycling.  This action will be consistent with the 
general goal of minimizing present and future threats to human health, safety, and the 
environment. 
 


 
 


 







 
 


Ames Laboratory Manual 10200.003 
Office Environment, Safety, Health & Assurance Revision 3 
Title Waste Management Program Manual Effective  Date 04/03/06 
Page  Page 27 of 62 Review  Date 04/03/09 


________________________________________________________________________________ 
 


APPENDIX B 
 


HAZARDOUS WASTE LABEL 
(EXAMPLE) 


 
 


 


 
Hazardous Waste Label 


Ames Laboratory 
 
 


GROUP:       Metallurgy & Ceramics 
 


BLDG:     Metals Bldg. Room:   304 
 


CONTAINER I.D.:       LJ103   
 
START DATE:            6/4/99 


 
 
 


 
 


For ESH&A 
Use Only 


 
CLOSURE DATE:      7/4/99 
 
 
 
 


Hazardous Properties:  Check all that apply: 
 Toxic Ignitable Other 
  
  Corrosive Reactive 


 
Chemical Name  Quantity (wt/vol) Date 


 
Hydrochloric Acid  1300ml 6/04/99 
Sulfuric Acid w/1ppb lead  1000ml 6/10/99 
Sulfuric Acid  1000ml 7/02/99 
Hydrochloric Acid w/<2ppb lead       700ml 7/04/99 
___________________________________________________________________ 
___________________________________________________________________ 
___________________________________________________________________ 


 
 Do not mix hazardous waste with non-hazardous waste. 
 Do not mix hazardous waste with radioactive waste. 
 Do not mix inorganic waste with organic waste. 
 Do not mix halogenated solvents with other solvents. 
 Store in a designated location with secondary containment. 
 Keep non-compatible chemicals separated during storage. 
 Contact ESH&A at 4-9277 or 4-2153 for disposal. 


 
 
 


This is an example if you have questions in filling-out a hazardous waste label 
please contact ESH&A for assistance at 4-2153. 
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                   APPENDIX C 
                    (EXAMPLE) 


         Page    1     of      1 
         Form #: 10200.110 Rev.1 


Hazardous Waste Acceptance Form 
Please Print 


Ames Laboratory Drew Fullerton:  294-9277 
Environment, Safety, Health & Assurance ESH&A Office:  294-2153 
 
 
 
 
 
 
 
 
 
 
 
 
 
EPA Waste Generator Number:  Campus:  IA6890008950 Applied Science Complex:  IAD984617605 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 TCLP List 
Metals Pesticides Pesticides Chlorinated Solvents Chlorinated Solvents  
Arsenic Chlordane 2,4,5-Trichlorophenol Carbon tetrachloride Tetrachloroethylene 
Barium 2,4-D 2,4,6-Trichlorophenol Chlorobenzene Vinyl chloride 
Cadmium Endrin 2,4,5-TP (Silvex) Chloroform Organic Solvents 
Chromium Heptachlor  1,4-Dichlorobenzene Benzene 
Lead Lindane  1,2-Dichloroethane Cresol & Isomers 
Mercury Methoxychlor  1,1-Dichloroethylene Methyl ethyl ketone 
Selenium Pentachlorophenol  Hexachlorobenzene 2,4-Dinitrotoluene 
Silver Toxaphene  Hexachlorobutadiene Nitrobenzene 
   Hexachloroethane Pyridine 
  (8) Chemical Waste Statement  
I certify to the best of my knowledge that the information provided above is true and complete.  Based upon my knowledge of the 
origin, storage, and handling of the waste, I certify that radioactivity HAS NOT been added.  I also certify that I am minimizing all 
waste generated to the best of my ability. 
Print Name: Hal Sailsbury  Location of Waste: 304 Metals Building 
 
Group/Project: Metallurgy  Date: 7/4/99 
 
Signature:   Telephone:  


    (1)      (2) (3)  Chemical Description  (4)     (5) (6) ESH&A 
Container Employee (Mixtures – Please list all components with  Qty/Cont. Special  Use only 
ID Number Number(s) approximate percentages) Kg or L Handling Barcode ID 
 
LJ103 99999 Sulfuric Acid  w/ < 2ppb lead 50 % 2 L 
 
LJ103 99999 Hydrochloric Acid  w/ trace lead 50 % 2 L 


 (7) Hazardous Characteristics Yes Applicable Container Number 
Ignitability:  Is flashpoint less than 140° F (60° C)? 
 
Corrosivity:  Is the pH less than or equal to 2, or greater than or equal to 12.5?  X   LJ103 
 
Reactivity:  Is the waste normally unstable, water reactive, or explosive? Which? 
Will the waste liberate cyanide or sulfide?  If so, which? 
 
Toxicity:  Based on your knowledge of the process and the information available  
(MSDS, manufacturer specifications) to you, does the waste contain any of the   X LJ103 
following materials listed below (TCLP list)?  Please circle all chemicals contained 
in the waste. 
 
Is the waste an oxidizer?
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APPENDIX C (cont) 
 


ESH&A HAZARDOUS WASTE Pick-Up 
 


General Comments: 
 
1. Good housekeeping should apply to your waste chemicals as well as your new chemicals. 


The bottles should be clean, not streaked with spilled chemical waste. 
2. Segregate your waste by compatibility and reactivity for general lab safety. 
3. Provide secondary containment in your satellite accumulation area for all liquid waste. 
4. Avoid overstocking of new chemicals and the accumulation of waste and or used chemicals. 
 
The Waste Container Should be: 
 
1. Of an adequate and appropriate size for the volume of waste. 
2. Of a composition suitable for handling, storing, and transporting your particular waste. 
3. One that can and is properly sealed.  Please, no cracked lids, no glass or rubber stoppers. 
4. Identified and numbered with a permanent label that has the words “HAZARDOUS WASTE”.  Labels are   
 available from ESH&A at G40 TASF. 
5. Filled to a safe level; please leave headspace for expansion. 
6. Provide containment for single and or multiple piece miscellaneous solids, eg. Waste mercury batteries or discarded 


glassware should be enclosed in a plastic bag or jar with a completed “HAZARDOUS WASTE” label attached. 
7. The waste label should have start and close dates including year. 
 


Instructions For Completing the  
“HAZARDOUS WASTE ACCEPTANCE FORM” 


 
Section (1) Container ID Number 


The container ID number should have a unique letter-number combination.  This number should be your group 
leader’s initials plus three digit number starting with 001 and continuing in sequence 002, ect (eg. Jim Withers would 
be JW001, JW002, ect.)  Do not restart the numbering at semester end, or any other time.  The one time unique 
number identifies a particular chemical waste and should never be duplicated. 


 
Section (2) Employee Number 
 List the employee number of the person who GENERATED the waste. 
 
Section (3) Chemical Description 
 List the waste components by their CHEMICAL NAME, not by formula or shorthand. 
 Example: tetrahydrofuran not THF or C4H8O. 
 
Section (4) Total Quantity/Container Kg or L 
 List the total volume in liters or total weight in kilograms. 
 
Section (5) Special Handling 
 List any special handling that is necessary for the safe removal, storage, and disposal. 
 
Section (6) ESH&A Use Only Barcode ID 
 This section is for ESH&A to use.  Please do not writ in this section. 
 
Section (7) Hazardous Characteristics 
 List any of the hazardous characteristics of each container of waste. 
 
Section (8) Chemical Waste Statement 
 Read the statement, fill in all blanks, and sign the statement.
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APPENDIX   D 
(EXAMPLE) 


 
           Page        1         of      1 
               Form # 10200.107 Rev.1 
 


Radioactive/Mixed Waste Acceptance Form 
(To be completed with ESH&A Health Physics Personnel) 


Please Print 
 


Ames Laboratory 
Environment, Safety, Health & Assurance 


      (1) 
Container ID 
   Number 


         (2) 
  Employee 
    Number 


                     (3) 
Radioactive Waste Description 


           (4) 
Activity/isotope 
         UCi/g 


      (5) 
Analysis 
Method(s) 


    (6) 
Quantity 
(kg or L) 


    (7) 
ESH&A 
Barcode 


        (8) 
Staging Area 


LJ001 99999 Thorium/Uranium solution 
(water) 


Analytical 
attached 


Gamma 
spectrometry 
 


0.25 L  B56A 


        


        


        


 
9) Generators Certification 
 
Does the waste contain any material that exhibits any EPA Hazardous Characteristics? (ignitability, corrosivity, reactivity, or toxicity). 
YES               NO      X 
 
If Yes what container number(s):     
 
Generators Name:  Jim Smith                    Location of Waste:   Hood Room 145 – Metals Development 
 
Signature: _______________________________ ____ Date:  8/10/99  Group/Project:  Material & Eng.  Physics 


ESH&A:  Analytical Attached  Analytical on File (Rm G40 TASF) 
 
10) Health Physics Personnel to Complete:   
 
Date Analyzed:  8/12/99      
 
Analyzed by:  George Jones – Rad Tech  Signature: _______________________     
   
 
 
Special Handling Procedures:   water solution with thorium & uranium radioactive isotopes. 
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APPENDIX D (cont) 


Radioactive Waste Acceptance Form 
      


General Comments: 
1. This document is to be completed with the assistance of the Ames Laboratory Health Physics Personnel. Call ESH&A at 4-2153. 
2. Generators shall follow Radioactive Waste Procedures (46400.004) located in the Ames Laboratory Waste Management Program Manual.(46400.001). 
3. All radioactive waste shall be segregated.  No mixing of chemicals or chemical waste shall take place. 
___________________________________________________________________________________________________________ 


Instructions For Completing the 


“RADIOACTIVE WASTE ACCEPTANCE FORM” 


Section (1) Generator Container ID Number 
The container ID number should have a unique letter-number combination.  This number should be your group leader’s initials plus three digit number starting 
with 001 and continuing in sequence 002, etc (eg. Jim Withers would be JW001, JW002, etc.)  Do not restart the numbering at semester end, or any other time.  
The one time unique number identifies a particular waste and should never be duplicated. Each generator shall keep a logbook. 


 
Section (2) Employee Number 
 List the employee number of the person who GENERATED the waste. 
 
Section (3) Radioactive Waste Description 
 List the waste components and process generating the waste.  Provide approximate area for ductwork, equipment etc. 
 Example: Smears and latex gloves from health physics QA/QC support activities. 
 Example: Discarded duct work (4’Lx2’x2’) from fume hood up grade.  Contaminated from past thorium/uranium research activities.  
 
Section (4) Activity/Isotope (uCi/g) 
 ESH&A Health Physicist or Health Physicist Technician will fill in this section.  Enter each isotope and the activity level in uCi/g.  If analytical is attached you 


may enter “analytical attached”. 
 


Section (5) Analysis Method(s)  
ESH&A Health Physicist or Health Physicist Technician will fill in this section.  Indicate each type of method used to characterize the radioactive waste (i.e. 
Gamma Spec, Field instrumentation and calculation). 
 


Section (6) Quantity (kg or L) 
 Fill in total quantity of waste in kilograms or liters. 
 
Section (7) ESH&A Barcode 


The Ames Laboratory Chemical Safety Technician, or Environmental Specialist will assign a unique ESH&A CIN to each container.  Each container will be 
tracked in the Laboratory’s Waste Tracking System.  CINs are generated from a printer maintained by ESH&A in G40 TASF.  A CIN WILL NOT BE 
ASSIGNED UNTIL STEPS 1-6 and 9-10 HAVE BEEN COMPLETED. 


 
Section (8) Staging Area  
 Health Physics personnel, or Environmental Specialist will place the container(s) in the appropriate drum and/or designated storage area(s). A CIN MUST BE 


ASSIGNED BEFORE MOVING WASTE TO STAGING AREA AND/OR DRUM. 
 
 Staging Areas: SCO I drum B56A, LSA drum - B56A, B56A or WHF  
 
Section (9) Generators Certification 
 Generator will then print, sign and date the form certifying the contents of their waste container.  
 
Section (10) ESH&A 
 Health Physicist or Health Physicist Technician print, sign and date when waste was analyzed.  Any special precautions and/or handling procedures should also 


be indicated.  
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APPENDIX E 
 


ACCUTE (“P” Listed) EPA Listed Wastes 
(40 CFR Part 261.33) 


 
Hazardous  Chemical  Substance 
Waste No.  Abstracts No.  
 
P023   107-20-0  Acetaldehyde, chloro- 
P002   591-08-2  Acetamide, N-(aminothioxomethyl)- 
P057   640-19-7  Acetamide, 2-fluoro 
P058   62-74-8  Acetic acid, fluoro-,sodium salt 
P002   591-08-2  1-Acetyl-2-thiourea 
P003   107-02-8  Acrolein 
P203   1646-88-4  Aldicarb sulfone  
P070   116-06-3  Aldicarb 
P004   309-00-2  Aldrin  
P005   107-18-6  Allyl Alcohol 
P006   20859-73-8  Aluminum phospide (R,T) 
P007   2763-96-4  5-(Aminomethyl)-3-isoxazolol 
P008   504-24-5  4-Aminopyridine 
P009   131-74-8  Ammonium picarate (R) 
P119   7803-55-6  Ammonium vanadate 
P099   506-61-6  Argentate(1-),bis(cyano-C)-, potassium 
P010   7778-39-4  Arsenic acid H3As2O4 
P012   1327-53-3  Arsenic oxide As2O3 
P011   1303-28-2  Arsenic oxide As2O5 
P011   1303-28-2  Arsenic pentoxide 
P012   1327-53-3  Arsenic trioxide 
P038   692-42-2  Arsine, diethyl 
P036   696-28-6  Arsonous dichloride, phenyl- 
P054   151-56-4  Aziridine 
P067   75-55-8  Aziridine, 2-methyl 
P013 542-62-1  Barium cyanide 
P024   106-47-8  Benzenamine, 4-chloro- 
P077   100-01-6  Benzenamine, 4-nitro- 
P028   100-44-7  Benzene, (chloromethyl)- 
P042 51-43-4 1,2-Benzenediol, 4-[1-hydroxy-2- (methylamino)  
  ethyl]-, (R)  
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APPENDIX E (cont) 
 


ACUTE (“P” Listed) EPA Listed Wastes 
 
Hazardous  Chemical  Substance 
Waste No.  Abstracts No.  
 
P046 122-09-8 Benzeneethanamine, alpha, alpha-dimethyl 
P014 108-98-5 Benzenethiol 
P127 1563-66-2 7-Benzofuranol, 2,3-dihydro-2,2-dimethymethyl- 
  carbamate 
P188 57-64-7 Benzoic acid, 2-hydroxy-, cpmpd, with (3aS-cis)- 
  1,2,3,3a,8,8a-hexahydro-1,3a,8-trimethylpyrrolo 
  [2,3-b]indo 1-5-yl methylcarbamate ester (1:1) 
P001 ~81-81-2 2H-1-Benzopyran-2-one, 4-hydroxy-3-(3-oxo-1- 
  Phenylbutyl)-and salts when present at  
  Concentrations greater than 0.3% 
P028 100-44-7 Benzyl chloride 
P015 7440-41-7 Beryllium 
P017 598-31-2 Bromoacetone 
P018 357-57-3 Brucine 
P045 39196-18-4 2-Butanone, 3,3-dimethyl-1-(methylthio)-o- 
  [methyl amino) carbonyl] oxime 
P021 592-01-8 Calcium cyanide 
P021 592-01-8 Calcium cyanide Ca(CN)2 
P189 55285-14-8 Carbamic acid, [(dibutylamino)-thio]methyl- 
  2,3-dihydro-2,2-dimethyl-7-benzofuranyl ester 
P191 644-64-4 Carbamic acid, dimethyl-, 1-[dimethyl-amino) 
  carbonyl]-5-methyl-1H-pyrazol-3-yl ester, 
P192 119-38-0 Carbamic acid, dimethyl-, 3-methyl-1-(1-methylethyl) 
   -1H-pyrazol-5-yl ester 
P190 1129-41-5 Carbamic acid, methyl-, 3-methylphenyl ester 
P127 1563-66-2 Carbofuran 
P022 75-15-0 Carbon disulfide 
P095 755-44-5 Carbonic dichloride 
P189 55285-14-8 Carbosulfan 
P023 107-20-0 Chloroacetaldehyde 
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APPENDIX E (cont) 
 


 ACUTE (“P” Listed) EPA Listed Wastes 
 
Hazardous  Chemical  Substance 
Waste No.  Abstracts No.  
 
P024  106-47-8   p-Chloroaniline 
P026  5344-82-1   1-(o-Chlorophenyl)thiourea 
P027  542-76-7   3-Chloropropionitrile 
P029  544-92-3   Copper cyanide 
P029  544-92-3   Copper cyanide Cu (CN) 
P202  64-00-6   m-Cumenyl methylcarbamate 
P030  _______   Cyanides (soluble cyanide salts), not otherwise 
     Specified 
P031  460-19-5   Cyanogen 
P033  506-77-4   Cyanogen chloride (CN) Cl 
P034  131-89-5   2-Cyclohexyl-4, 6-dinitrophenol 
P016  542-88-1   Dichloromethyl ether 
P036  696-28-6   Dichlorophenylarsine 
P037  60-57-1   Dieldrin 
P038  692-42-2   Diethylarsine 
P041  311-45-5   Diethyl-p-nitrophenyl phosphate 
P040  297-97-2   O,O-Diethyl O-pyrazinyl phosphorothioate 
P043  55-91-4   Diisopropylfluorophosphate (DFP) 
P004  309-00-2   1,4,5,8-Dimethanonaphthalene, 1,2,3,4,10,10 hexa- 
     chloro-1,4,4a,5,8,8a-hexahydro-(1 alpha, 4alpha, 
     4abeta, 5beta, 8beta, 8abeta)- 
P060  465-73-6   1,4,5,8-Dimethanonaphthalene, 1,2,3,4,10,10-hexa- 
     chloro-1,4,4a,5,8,8a-hexahydro-(1 alpha, 4alpha, 
     4abeta, 5beta, 8beta, 8abeta)- 
P037  60-57-1   2,7:3,6-Dimethanonaphth[2,3-b]oxirene 3,4,5,6,9,9- 
     Hexachloro- 1a,2,2a,3,6,6a,7, 7a-octahydro-, 
     (1aalpha, 2beta, 2aalpha, 3beta, 6beta, 6aalpha,  
     7beta, 7aalpha)- 
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APPENDIX E (cont) 
 


 ACUTE (“P” Listed) EPA Listed Wastes 
 
Hazardous  Chemical  Substance 
Waste No.  Abstracts No.  
 
P051  ~72-20-8   2,7:3,6-Dimethyanonaphth[2,3b]oxirene 3,4,5,6,9,9- 
     Hexachloro- 1a,2,2a,3,6,6a,7,7a octahydro-, 
     (1aalpha,2beta,2abeta,3alpha,6alpha,6abeta,7abeta, 
     7aalpha)-, & metabolites 
P044  60-51-5   Dimethoate 
P046  122-09-8   alpha, alpha-Dimethylphenethylamine 
P191  644-64-4   Dimetilan 
P047  ~534-52-1   4,6-Dinitro-o-cresol, & salts 
P048  51-28-5   2,4-Dinitrophenol 
P020  88-85-7   Dinoseb 
P085  152-16-9   Diphosphoramide, octamethyl- 
P111  107-49-3   Diphosphoric acid, tetraethyl ester 
P039  298-04-4   Disulfoton 
P049  541-53-7   Dithiobiuret 
P185  26419-73-8  1,3-Dithiolane-2-carboxaldehyde, 2,4-dimethyl- 
     O-[(methylamino)-carbonyl]oxime 
P050  115-29-7   Endosulfan  
P088  145-73-3   Endothall  
P051  72-20-8   Endrin 
P051  72-20-8   Endrin & metabolites 
P042  51-43-4   Epinephrine 
P031  460-19-5   Ethanedinitrile 
P194  23135-22-0  Ethanimidothioc acid, 2-(dimethylamino)-N- 
     [[(methylamino) carbonyl]oxy]-2-oxo-,methyl ester 
P066  16752-77-5  Ethanimidothioic acid, N-[(methylamino)  
     carbonyl]oxy]-, methyl ester 
P101  107-12-0   Ethyl cyanide 
P054  151-56-4   Ethyleneimine 
P097  52-85-7   Famphur 
P056  7782-41-4   Fluorine 
P057  640-19-7   Fluoroacetamide 
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APPENDIX E (cont) 
 


 ACUTE (“P” Listed) EPA Listed Wastes 
 
Hazardous  Chemical  Substance 
Waste No.  Abstracts No.  
 
P058   62-74-8   Fluoroacetic acid, sodium salt 
P065   628-86-4   Fluminic acid, mercury(2+) satl (R,T) 
P197   17702-57-7  Formparanate 
P198   23422-53-9  Formetanate hydrochloride 
P059   76-44-8   Heptachlor 
P062   757-58-4   Hexaethyl tetraphosphate 
P116   79-19-6   Hydrazinecarbothioamide 
P068   60-34-4   Hydrazine, methyl 
P063   74-90-8   Hydrocyanic acid 
P063   74-90-8   Hydrogen cyanide 
P096   7803-51-2   Hydrogen Phosphide 
P060   465-73-6   Isodrin 
P192   119-38-0   Isolan 
P202   64-00-6   3-Isopropylphenyl N-methylcarbamate 
P007   2763-96-4   3(2H)-Isoxazolone, 5-(aminomethyl)- 
P196   15339-36-3  Manganese bis(dimethylcabamodithioato-S,S’)-, 
P196   15339-36-3  Manganese dimethyldithiocarbamate 
P092   62-38-4   Mercury, (acetato-O)phenyl- 
P065   628-86-4   Mercury fulminate (R,T) 
P198   23422-53-9  Methanimidamide, N,N-dimethyl-N’-[3-[[(methylamino) 
      -carbonyl]oxyl]phenyl]-,monohydrochloride 
P197   17702-57-7  Methanimidamide, N,N-dimethyl-N’-[2-methyl-4- 
      [[(methylamino)carbonyl]oxy]phenyl]- 
P199   2032-65-7   Methiocarb 
 
P082   62-75-9   Methanamine, N-methyl-N-nitroso- 
P064   624-83-9   Methane,isocyanato- 
P016   542-88-1   Methane, oxybis[chloro 
P112   509-14-8   Methane, tetranitro- (R) 
P118   75-70-7   Methanethiol, trichloro- 
 


 
 
 







 
 


Ames Laboratory Manual 10200.003 
Office Environment, Safety, Health & Assurance Revision 3 
Title Waste Management Program Manual Effective  Date 04/03/06 
Page  Page 37 of 62 Review  Date 04/03/09 


________________________________________________________________________________ 
 


APPENDIX E (cont) 
 


 ACUTE (“P” Listed) EPA Listed Wastes 
 
Hazardous  Chemical  Substance 
Waste No.  Abstracts No.  
 
P050   115-29-7   6,9-Methano-2,4,3-benzodioxathiepin, 6,7,8,9,10,10- 
      Hexachloro-3a,4,7,7a-tetrahydro- 
P066   16752-77-5  Methomyl 
P068   60-34-4   Methyl hydrazine 
P064   624-83-9   Methyl isocyanate 
P069   75-86-5   2-Methyllactonitrile 
P071   298-00-0   Methyl parathion 
P190   1129-41-5   Metolcarb 
P199   2032-65-7   Mexacarbate 
P072   86-88-4   alpha-Naphthylthiourea 
P073   13463-39-3  Nickel carbonyl 
P073   13463-39-3  Nickel carbonyl Ni(CO)4, (T-4)- 
P074   557-19-7   Nickel cyanide 
P074   557-19-7   Nickel cyanide Ni(CN)2 
P075   54-11-5   Nicotine, & salts 
P076   10102-43-9  Nitric oxide 
P077   100-01-6   p-Nitroaniline 
P078   10102-44-0  Nitrogen dioxide 
P076   10102-43-9  Nitrogen oxide NO 
P078   10102-44-O  Nitrogen oxide NO2 
P081   55-63-0   Nitroglycerine (R) 
P082   62-75-9   N-Nitrosodimethylamine 
P084   4549-40-0   N-Nitrosomethylvinylamine 
P085   152-16-9   Octamethylpyrophosphoramide 
P087   20816-12-0  Osmium oxide OsO4, (T-4)- 
P087   20816-12-0  Osmium tetroxide 
P088   145-73-3   7-Oxabicyclo[2.2.1]heptane-2,3-dicarboxylic acid 
P194   23135-22-0  Oxamyl 
P089   56-38-2   Parathion 
P034   131-89-5   Phenol, 2-cyclohexyl-4,6-dinitro- 
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APPENDIX E (cont) 
 


 ACUTE (“P” Listed) EPA Listed Wastes 
 
Hazardous  Chemical  Substance 
Waste No.  Abstracts No.  
 
P128   315-18-4   Phenol, 4-(dimethylamino)-3,5-dimethyl- 
      methylcarbamate (ester) 
P199   2032-65-7   Phenol, (3,5-dimethyl-4-(methylthio)-,methyl- 
      carbamate 
P048   51-28-5   Phenol, 2-4-dinitro- 
P047   534-52-1   Phenol, 2-methyl-4,6-dinitro-, & satls 
P202   64-00-6   Phenol, 3-(1-methylethyl)-,methyl carbamate 
P201   2631-37-0   Phenol, 3-methyl-5-(1-methylethyl)- methyl carbamate 
P009   88-85-7   Phenol, 2,4,6-trinitro-, ammonium salt (R) 
P092   62-38-4   Phenylmercury acetate 
P093   103-85-5   Phenylthiourea 
P094   298-02-2   Phorate 
P095   75-44-5   Phosgene 
P096   7803-51-2   Phosphine 
P041   311-45-5   Phosphoric acid, diethyl 4-nitrophenyl ester 
P039   298-04-4   Phosphorodithioic acid, O,O-diethyl S-[2- (ethylthio)- 
      ethyl ester 
P094   298-02-2   Phosphorodithioic acid, O,O-diethyl S-[(ethylthio) 
      ethyl] ester 
P094   298-02-2   Phosphorofluoridic acid, bis(1-methyl-ethyl)ester 
P044   60-51-5   Phosphorodithioic acid, O,O-dimethyl  
      S-[2-(methylamino)-2-oxoethyl]ester 
P043   55-91-4   Phosphorofluoridic acid, bis(1-methylethyl)ester 
P089   56-38-2   Phosphorothioic acid, O,O-diethyl O-(4-nitrophenyl) 
      ester 
 
P040   297-97-2   Phosphorothioic acid, O,O-diethyl O-pyrazinyl ester 
P097   52-85-7   Phosphorothioic acid, O-[4-[(dimethylamino) sulfonyl] 
      phenyl] O,O-dimethyl 
P071   298-00-0   Phosphorothioic acid, O,O-dimethyl O-(4-nitrophenyl)  
      ester 
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APPENDIX E (cont) 
 


 ACUTE (“P” Listed) EPA Listed Wastes 
 
Hazardous  Chemical  Substance 
Waste No.  Abstracts No.  
 
P204   57-47-6  Physostigmine 
P188   57-64-7  Physostigmine salicylate 
P110   78-00-2  Plumbane, tetraethyl 
P201   2631-37-0  Promecarb 
P203   1646-88-4  Propanal, 2-methyl-w-(methyl-sulfonyl)-O- 
      [(methylamino)carbonyl] oxime 
P098   151-50-8  Potassium cyanide 
P098   151-50-8  Potassium cyanide K (CN) 
P099   506-61-6  Potassium silver cyanide 
P070   116-06-3  Propanal, 2-methyl-2-(methylthio)-O-[(methylamino) 
      carbonyl]oxime 
P101   107-12-0  Propanenitrile 
P027   542-76-7  Propanenitrile, 3-chloro- 
P069   75-86-5  Propanenitrile, 2-hydroxy-2-methyl- 
P081   55-63-0  1,2,3-Propanetriol, trinitrate (R) 
P017   598-31-2  2-Propanone, 1-bromo- 
P102   107-19-7  Propargyl alcohol 
P003   107-19-7  2-Propenal 
P005   107-18-6  2-Propen-1-ol 
P067   75-55-8  1,2-Propylenimine 
P102   107-19-7  2-Propyn-1-ol 
P008   504-24-5  4-Pyridinamine 
P075   ~54-11-5  Pyridine, 3-(1-methyl-2-pyrrolidinyl)-(S)-, & salts 
P204   57-47-6  Pyrrolo[2,3-b]indol-5-old, 1,2,3,3a,8,8a-hexahydro- 
      1,3a,8-trimethyl-, methylcarbamate (ester), (3aS-cis)- 
P114   12039-52-0  Selenious acid, dithallium(1+) salt 
P103   630-10-4  Selenourea 
P104   506-64-9  Silver cyanide 
P104   506-64-9  Silver cyanide Ag(CN) 
P105   26628-22-8  Sodium azide 
P106   143-33-9  Sodium cyanide 
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APPENDIX E (cont) 
 


ACUTE (“P” Listed) EPA Listed Wastes 
 
Hazardous  Chemical  Substance 
Waste No.  Abstracts No.  


 
P106   143-33-9  Sodium cyanide Na(CN) 
P108   ~57-24-9  Strychnidin-10-one, & salts 
P018   357-57-3  Strychidin-10-one, 2,3-dimethoxy- 
P108   ~57-24-9  Strychnine & salts 
P115   7446-18-6  Sulfuric acid, dithallium(1+) salt 
P109   3689-24-5  Tetraethyldithiopyrophosphate 
P110   78-00-2  Tetraethyl lead 
P111   107-49-3  Tetraethyl pyrophosphate 
P112   509-14-8  Tetranitromethane (R) 
P062   757-58-4  Tetraphosphoric acid, hexaethyl ester 
P113   1314-32-5  Thallic oxide 
P113   1314-32-5  Thallium oxide TI2O3 
P114   12039-52-0  Thallium(I) selenite    
P115   7446-18-6  Thallium(I) sulfate 
P109   3689-24-5  Thiodiphosphoric acid, tetraethyl ester 
P045   39196-18-4  Thiofanox 
P049   541-53-7  Thioimidodicarbonic diamide[(H2N)C(S)]2NH 
P014   108-98-5  Thiophenol 
P116   79-19-6  Thiosemicarbazide 
P026   5344-82-1  Thiourea, (2-chlorophenyl)- 
P072   86-88-4  Thiourea, 1-naphthalenyl- 
P093   103-85-5  Thiourea, phenyl- 
P185   26419-73-8  Tirpate 
P123   8001-35-2  Toxaphene 
P118   75-70-7  Trichloromethanethiol 
P119   7803-55-6  Vanadic acid, ammonium salt 
P120   1314-62-1  Vanadium oxide V2O5 
P120   1314-62-1  Vanadium pentoxide 
P084   4549-40-0  Vinylamine, N-methyl-N-nitroso- 
P001   ~81-81-2  Warfarin, & salts, when present at concentrations  
      greater than 0.3% 
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APPENDIX E (cont) 
 


 ACUTE (“P” Listed) EPA Listed Wastes 
 
Hazardous  Chemical  Substance 
Waste No.  Abstracts No.  


 
P205   137-30-4  Zinc, bix(dimethylcarbamodithioato-S,S’)- 
P121   557-21-1  Zinc cyanide 
P121   557-21-1  Zinc cyanide Zn(CN)2 
P122   137-30-4  Zinc phosphide Zn3P2, when present at  


concentration greater than 10% (R,T) 
P205   137-30-4  Ziram 
 
 
~ CAS Number given for parent compound only 
 
(T) = Toxicity 
(R) = Reactivity 
(I)  =  Ignitability 
(C) = Corrosivity 
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APPENDIX F  
 


 TOXIC (“U” Listed) EPA Listed Wastes 
(40 CFR Part 261.33) 


 
Hazardous  Chemical  Substance 
Waste No.  Abstracts No.  
 
U394   30558-43-1  A2213 
U001   75-07-0  Acetaldehyde (I) 
U034   75-87-6  Acetaldehyde, trichloro- 
U187   62-44-2  Acetamide, N-(4-ethoxyphenyl)- 
U005   53-96-3  Acetamide, N-9H-fluoren-2-yl- 
U240   ~94-75-7  Acetic acid, (2,4-dichlorophen-oxy)- salts & esters 
U112   141-78-6  Acetic acid, ethyl ester (I) 
U144   301-04-2  Acetic acid, lead (2+) salt 
U214   563-68-8  Acetic acid, thallium(1+) salt 
See 
F027   93-76-5  Acetic acid, (2,4,5-trichlorophenoxy)- 
U002   67-64-1  Acetone (I) 
U003   75-05-8  Acetonitrile (I,T) 
U004   98-86-2  Acetophenone 
U005   53-96-3  2-Acetylaminofluorene 
U006   75-36-5  Acetyl chloride (C,R,T) 
U007   79-06-1  Acrylamide 
U008   79-10-7  Acrylic acid (I) 
U009   107-13-1  Acrylonitrile 
U011   61-82-5  Amitrole 
U012   62-53-3  Aniline (I,T) 
U136   75-60-5  Arsinic-acid, dimethyl 
U014   492-80-8  Auramine 
U015   115-02-06  Azaserine 
U365   2212-67-1  H-Azepine-1-carbothioic acid, hexahydro-S-ethyl 
      ester 
U010   50-07-7  Azirino[2’,3’:3,4]pyrrolo[1,2-a]indole-4,7-dione,  
      6-amino-8-[[(aminocarbonyl)oxy]methyl]-1,1a, 
      2,8,8a,8b-hexahydro-8a-methoxy-5-methyl- 
      [1aS-(1aalpha,8beta,8aalpha,8balpha)]- 
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APPENDIX F (cont) 
 


 TOXIC (“U” Listed) EPA Listed Wastes 
 
Hazardous  Chemical  Substance 
Waste No.  Abstracts No.  


 
U280   101-27-9  Barban 
U278   22781-23-3  Bendiocarb 
U364   22961-82-6  Bendiocarb phenol 
U271   17804-35-2  Benomyl 
U157   56-49-5  Benz[j]aceanthrylene, 1,2-dihydro-3-methyl- 
U016   25-51-4  Benz[c]acridine 
U017   98-87-3  Benzal chloride 
U192   23950-58-5  Benzamide, 3,5-dichloro-N-(1,1-dimethyl-2- 
      propynyl)- 
U018   56-55-3  Benz[a]anthracene 
U094   57-97-6  Benz[a]anthracene, 7,12-dimethyl- 
U014   492-80-8  Benzenamine, 4,4’-carbonimidoylbis [N,N-dimethyl- 
U049   3165-93-3  Benzenamine, 4-chloro-2-methyl-, hydrochloride 
U093   60-11-7  Benzenamine, N,N-dimethyl-4-(phenylazo)- 
U328   95-53-4  Benzenamine, 2-methyl- 
U353   106-49-0  Benzenamine, 4-methyl- 
U158   101-14-4  Benzenamine, 4,4’-methylenebis[2-chloro- 
U222   636-21-5  Benzenamine, 2-methyl-, hydrochloride 
U181   99-55-8  Benzenamine, 2-methyl-5-nitro- 
U019   71-43-2  Benzene (I, T) 
U038   510-15-6  Benzeneacetic acid, 4-chloro-alpha-(4-chlorophenyl) 
      -(4-chlorophenyl)-alpha-hydroxy, ethyl ester 
U030   101-55-3  Benzene, 1-bromo-4-phenoxy- 
U035   305-03-3  Benzenebutanoic acid, 4-[bis92-chloroethyl)amino]- 
U037   108-90-7  Benzene, chloro- 
U221   25376-45-8  Benzenediamine, ar-methyl- 
U028   117-81-7  1,2-Benzenedicarboxylic acid, bis(2-ethyl-hexyl)ester 
U069   84-74-2  1,2-Benzenedicarboxylic acid, dibutyl ester 
U088   84-66-2  1,2-Benzenedicarboxylic acid, diethyl ester 
U102   131-11-3  1,2-Benzenzdicarboxylic acid, dimethyl ester 
U107   117-84-0  1,2-Benzenedicarboxylic acid, dioctyl ester 
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APPENDIX F (cont) 
 


 TOXIC (“U” Listed) EPA Listed Wastes 
 
Hazardous  Chemical  Substance 
Waste No.  Abstracts No.  


 
U070   95-50-1  Benzene, 1,2-dichloro- 
U071   541-73-1  Benzene, 1,3-dichloro- 
U072   106-46-7  Benzene, 1,4-dichloro- 
U060   75-54-8  Benzene, 1,1’-(2,2-dichloroethylidene) bis(4-chloro- 
U017   98-87-3  Benzene, (dichloromethyl)- 
U223   26471-62-5  Benzene, 1,3-diisocyanatomethyl- (R,T) 
U239   1330-20-7  Benzene, dimethyl- (I,T) 
U201   108-46-3  1,3-Benzenediol 
U127   118-74-1  Benzene, hexachloro- 
U056   110-82-7  Benzene, hexahydro- (I) 
U220   108-88-3  Benzene, methyl- 
U105   121-14-2  Benzene, 1-methyl-2,4-dinitro- 
U106   606-20-2  Benzene, 2-methyl-2,4-dinitro- 
U055   98-82-8  Benzene, (1-methylethyl)- (I) 
U169   98-95-3  Benzene, nitro- 
U183   608-93-5  Benzene, pentachloro 
U185   82-68-8  Benzene, pentachloronitro- 
U020   98-09-9  Benzenesulfonic acid chloride (C,R) 
U207   95-94-3  Benzene, 1,2,3,4-tetrachloro- 
U061   50-29-3  Benzene, 1,1’-(2,2,2-trichloroethylidene) bis(4-chloro- 
U247   72-43-5  Benzene, 1,1’-(2,2,2-trichloroethylidene)bis  
      (4-methoxy- 
U023   98-07-7  Benzene, (trichloromethyl)- 
U234   99-35-4  Benzene, 1,3,5-trinitro- 
U021   92-87-5  Benzidine 
U202   ~81-07-2  1,2-Benzisothiazol-3(2H)-one,1,1-dioxide, & salts 
U278   22781-23-3  1,3-Benzodioxol-4-ol, 2,2-dimethyl methyl carbamate 
U364   22961-82-6  1,3-Benzodioxol-4-ol, 2,2-dimethyl- 
U203   94-59-7  1,3-Benzodioxole, 5-(2 propenyl)- 
U141   120-58-1  1,3-Benzodioxole, 5-(1 propenyl)- 
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APPENDIX F (cont) 
 


 TOXIC (“U” Listed) EPA Listed Wastes 
 
Hazardous  Chemical  Substance 
Waste No.  Abstracts No.  
 
U090   94-58-6  1,3-Benzodioxole, 5-propyl- 
U367   1563-38-8  7-Benzofuranol, 2,3-dihydro-2,2-dimethyl- 
U064   189-55-9  Benzo[rst]pentaphene 
U248   ~81-81-2  2H-1-Benzopyran-2-one, 4-hydroxy-3-(3-oxo-1- 
      phenylbutyl)-, & salts, when present at concentrations  
      of 0.3% or less 
U022   50-32-8  Benzo(a)pyrene 
U197   106-51-4  p-Benzoquinone 
U023   98-07-7  Benzotricholoride (C,R,T) 
U085   1464-53-5  2,2’-Bioxirane 
U021   92-87-5  [1,1’-Biphenyl]-4,4’-diamine 
U073   92-94-1  [1,1’-Biphenyl]-4,4’-diamine,3,3’-dichloro- 
U091   119-90-4  [1,1’-Biphenyl]-4,4’-diamine,3,3’dimethoxy- 
U095   119-93-7  [1,1’-Biphenyl]-4,4’-diamine,3,3’dimethyl- 
U401   97-74-5  Bis(dimethylthiocarbamoyl) sulfide 
U400   120-54-7  Bis(pentamethylene)thiuram tetrasulfide 
U225   75-25-2  Bromoform 
U030   101-55-3  4-Bromophenyl phenyl ether 
U128   87-68-3  1,3-Butadiene, 1,1,2,3,4-4-hexachloro- 
U172   924-16-3  1-Butanamine, N-butyl-N-nitroso- 
U031   71-36-3  1-Butanol (I) 
U159   78-93-3  2-Butanone (I,T) 
U160   1338-23-4  2-Butanone peroxide (R,T) 
U053   4170-30-3  2-Butenal 
U074   764-41-0  2-Butene, 1,4-dichloro- (I,T) 
U143   303-34-4  2-Butenoic acid, 2-methyl-, 7[[(2,3-dihydroxy-2- 
      (1-methoxyethyl)-3-methyl-1-oxobutoxy] methyl]- 
      2,3,5,7a-tetrahydro-1H-prrolizin-1-yl ester, [1S- 
      [1alpha(Z), 7(2S*, 3R*), 7aalpha)]- 
U031   71-36-3  n-Butyl alcohol (I) 
U392   2008-41-5  Butylate 
U136   75-60-5  Cacodylic acid 
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APPENDIX F (cont) 
 


 TOXIC (“U” Listed) EPA Listed Wastes 
 
Hazardous  Chemical  Substance 
Waste No.  Abstracts No.  
 
U032   13765-19-0  Calcium chromate 
U372   10605-21-7  Carbamic acid, 1H-benzimidazol-2-yl, methyl ester 
U271   17804-35-2  Carbamic acid, [1-(butylamino)carbonyl-1H 
      -benzimidazol-2-yl], methyl ester 
U375   55406-53-6  Carbamic acid, butyl-, 3-iodo-2-propynyl ester 
U280   101-27-9  Carbamic acid, (3-chlorophenyl) 4 chloro-2-butynyl  
      ester 
U373   122-42-9  Carbamic acid, phenyl-, 1-methylethyl ester 
U409   23564-05-8  Carbamic acid,[1,2-phenylenebis(iminocarbonothioyl)] 
      bis-, dimethyl ester 
U238   51-79-6  Carbamic acid, ethyl ester 
U178   615-53-2  Carbamic acid, methylnitroso-, ethyl ester 
U097   79-44-7  Cabamic chloride, dimethyl- 
U114   111-54-6  Carbamodithioic acid, 1,2-ethanediyl-bis-, salts &  
      esters 
U378   51026-28-9  Carbamodithioic acid, (hydroxmethyl)methyl- 
      monopotassium salt 
U384   137-42-8  Carbamodithioic acid, methyl-, monosodium salt 
U377   137-41-7  Carbamodithioic acid, methyl-, monopotassium salt 
U062   2303-16-4  Carbamothioic acid, bis(1-methylethyl)-, S- 
      (2,3-dichloro-2-propenyl) ester 
U389   2303-17-5  Carbamothioic acid, bis(1-methylethyl)-S- 
      (2,3,3-trichloro-2-propenyl) ester 
U392   2008-41-5  Carbamothioic acid, bis (2-methylpropyl)-, S-ethyl  
      ester 
U391   1114-71-2  Carbamothioic acid, butylethyl-, S-propyl ester 
U386   1134-23-2  Carbamothioic acid, cyclohexylethyl-, S-ethyl ester 
U390   759-94-4  Carbamothioic acid, dipropyl-, S-ethyl ester 
U387   52888-80-9  Carbamothioic acid, dipropyl-, S-(phenylmethyl) ester 
U379   136-30-1  Carbamodithioic acid, dibutyl, sodium salt 
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APPENDIX F (cont) 
 


 TOXIC (“U” Listed) EPA Listed Wastes 
 
Hazardous  Chemical  Substance 
Waste No.  Abstracts No.  


 
U277   95-06-7  Carbamodithioic acid, diethyl-, 2-chloro-2-propenyl  
      ester 
U381   148-18-5  Carbamodithioic acid, diethyl-, sodium salt 
U383   128-03-0  Carbamodithioic acid, dimethyl, potassium salt 
U382   128-04-01  Carbamodithioic acid, dimethyl-, sodium salt 
U376   144-34-3  Carbamodithioic acid, dimethyl-, tetraanhydrosulfide 
      with orthothioselenious acid 
U385   1929-77-7  Carbamothioic acid, dipropyl-, S-propyl ester 
U279   63-25-2  Carbaryl 
U372   10605-21-7  Carbendazim 
U367   1563-38-8  Carbofuran phenol 
U215   6533-73-9  Carbonic acid, dithallium (1+) salt 
U033   353-50-4  Carbon oxyfluoride (R,T) 
U211   56-23-5  Carbon tetrachloride 
U034   75-87-6  Chloral 
U035   305-03-3  Chlorambucil 
U036   57-74-9  Chlordane, alpha & gamma isomers 
U026   494-03-1  Chlornaphazin 
U037   108-90-7  Chlorobenzene 
U038   510-15-6  Chlorobenzilate 
U039   59-50-7  p-Chloro-m-cresol 
U042   110-75-8  2-Chloroethyl vinyl ether 
U044   67-66-3  Chloroform 
U046   107-30-2  Chloromethyl methyl ether 
U047   91-58-7  beta-Chloronaphthalene 
U048   95-57-8  o-Chlorophenol 
U049   3165-93-3  4-Chloro-o-toluidine, hydrochloride 
U032   13765-19-0  Chromic acid H2CrO4, calcium salt 
U050   218-01-9  Chrysene 
U393   137-29-1  Copper, bix(dimethylcarbamodithioato-S,S’)-, 
U393   137-29-1  Copper dimethyldithiocarbamate 
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APPENDIX F (cont) 
 


 TOXIC (“U” Listed) EPA Listed Wastes 
 
Hazardous  Chemical  Substance 
Waste No.  Abstracts No.  
 
U051   _______  Cresote 
U052   1391-77-3  Cresol (Cresylic acid) 
U053   4170-30-3  Crotonaldehyde 
U055   98-82-8  Cumene (I) 
U246   506-68-3  Cyanogen bromide (CN) Br 
U386   1134-23-2  Cycloate 
U197   106-51-4  2,5-Cyclohexadiene- 1,4-dione 
U056   110-82-7  Cyclohexane (I) 
U129   58-89-9  Cyclohexane, 1,2,3,4,5,6-hexachloro-(1 alpha, 
      2alpha, 3beta, 4alpha, 5alpha, 6beta)- 
U057   108-94-1  Cyclohexanone (I) 
U130   77-47-4  1,3-Cyclopentadiene, 1,2,3,4,5,5-hexachloro- 
U058   50-18-0  Cyclophosphamide 
U240   ~94-75-7  2,4-D, salts & esters 
U059   20830-81-3  Daunomycin 
U366   533-74-4  Dazomet 
U060   72-54-8  DDD 
U061   50-29-3  DDT 
U062   2303-16-4  Diallate 
U063   53-70-3  Dibenz[a,h]anthracene 
U064   189-55-9  Dibenzo[a,i]pyrene 
U066   96-12-8  1,2-Dibromo-3-chloropropane 
U069   84-74-2  Dibutyl phthalate 
U070   95-50-1  o-Dichlorobenzene 
U071   541-73-1  m-Dichlorobenzene 
U072   106-46-7  p-Dichlorobenzene 
U073   91-94-1  3,3’-Dichlorobenzidine 
U074   764-41-0  1,4-Dichloro-2 butene (I,T) 
U075   75-71-8  Dichlorodifluoromethane 
U078   75-35-4  1,1-Dichloroethylene 
U079   156-60-5  1,2-Dichloroethylene 
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APPENDIX F (cont) 
 


 TOXIC (“U” Listed) EPA Listed Wastes 
 
Hazardous  Chemical  Substance 
Waste No.  Abstracts No.  
 
U025   111-44-4  Dichloroethyl ether 
U027   108-60-1  Dichloroisopropyl ether 
U024   111-01-1  Dichloro-methoxy ethane 
U081   120-83-2  2,4-Dichlorophenol 
U082   87-65-0  2,6- Dichlorophenol 
U084   542-75-6  1,3-Dichloropropene 
U085   1464-53-5  1,2:3,4-Diepoxybutane (I,T) 
U395   5952-26-1  Diethylene glycol, dicarbamate 
U108   123-91-1  1,4-Diethyleneoxide 
U028   117-81-7  Diethylhexyl phthalate 
U086   1615-80-1  N,N’-Diethylhydrazine 
U087   3288-58-2  O,O-Diethyl S-methyl dithiophosphate 
U088   84-66-2  Diethyl phthalate 
U089   56-53-1  Diethylstilbesterol 
U090   94-58-6  Dihydrosafrole 
U091   119-90-4  3,3’-Dimethoxybenzidine 
U092   124-40-3  Dimethylamine (I) 
U093   60-11-7  p-Dimethylaminoazobenzene 
U094   57-97-6  7,12-Dimethylbenz[a]anthracene 
U095   119-90-4  3,3’-Dimethylbenzidine 
U096   80-15-9  alpha,alpha-Dimethylbenzyl-hydroperoxide (R) 
U097   79-44-7  Dimethylcarbamoyl 
U098   57-14-7  1,1-Dimethylhydrazine 
U099   540-73-8  1,2-Dimethylhydrazine 
U101   105-67-9  2,4-Dimethylphenol 
U102   131-11-3  Dimethyl phthalate 
U103   77-78-1  Dimethyl sulfate 
U105   121-14-2  2,4-Dinitrotoluene 
U106   606-20-2  2,6-Dinitrotoluene 
U107   117-84-0  Di n-octyl phthalate 
U108   123-91-1  1,4-Dioxane 
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APPENDIX F (cont) 
 


 TOXIC (“U” Listed) EPA Listed Wastes 
 
Hazardous  Chemical  Substance 
Waste No.  Abstracts No.  
 
U109   122-66-7  1,2-Diphenyhydrazine 
U110   142-84-7  Dipropylamine (I) 
U111   621-64-7  Di-n-prpylnitrosamine 
U403   97-77-8  Disulfiram 
U041   106-89-8  Epichlorohydrin 
U390   759-94-4  EPTC 
U001   75-07-0  Ethanal (I) 
U404   101-44-8  Ethanamine, N,N-diethyl- 
U174   55-18-5  Ethanamine, N-ethyl-N-nitroso- 
U155   91-80-5  1,2-Ethanediamine, N,N-dimethyl-N’-2-pyridinyl-N’- 
      (2-thienylmethyl)- 
U067   106-93-4  Ethane, 1,2-dibromo- 
U076   75-34-3  Ethane, 1,1-dichloro- 
U077   107-06-2  Ethane, 1,2-dichloro- 
U131   67-72-1  Ethane, hexachloro- 
U410   59669-26-0  Ethanimidothioic acid, N,N’-[thiobis[(methylimino) 
      carbonyl]oxy]]bis-, dimethyl ester 
U394   30558-34-1  Ethanimidothioic acid, 2-(dimethylamino)carbonyl-N- 
      hydroxy-2-oxo-, methyl ester 
U024   11-91-1  Ethane, 1,1’-[methylenebis9oxyobis[2-chloro- 
U117   60-29-7  Ethane, 1,1’-oxybis- (I) 
U025   111-44-4  Ethane, 1,1’-oxybis[2-chloro- 
U184   76-01-7  Ethane, pentachloro- 
U208   630-20-6  Ethane, 1,1,1,2-tetrachloro- 
U209   79-34-5  Ethane, 1,1,2,2-tetrachloro- 
U218   62-55-5  Ethanethioamide 
U226   71-55-6  Ethane, 1,1,1-trichloro- 
U227   79-00-5  Ethane, 1,1,2-trichloro- 
U359   110-80-5  Ethanol, 2-ethoxy 
U173   1116-54-7  Ethanol, 2,2’-(nitrosoimino)bis- 
U395   5952-26-1  Ethanol, 2,2’-oxybis-, dicarbamate 
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APPENDIX F (cont) 
 


 TOXIC (“U” Listed) EPA Listed Wastes 
 
Hazardous  Chemical  Substance 
Waste No.  Abstracts No.  
 
U004   98-86-2  Ethanone, 1-phenyl- 
U043   75-01-4  Ethene, chloro- 
U042   110-75-8  Ethene, (2-chloroethoxy)- 
U078   75-35-4  Ethene, 1,1-dichloro- 
U079   156-60-5  Ethene, 1,2-dichloro-, (E)- 
U210   127-18-4  Ethene, tetrachloro 
U228   79-01-6  Ethene, trichloro 
U112   141-78-6  Ethyl acetate (I) 
U113   140-88-5  Ethyl acrylate 
U238   51-79-6  Ethyl carbamate (urethane) 
U117   60-29-7  Ethyl ether (I) 
U114   ~111-54-6  Ethylenebisdithiocarbamic acid, salts & esters 
U067   106-93-4  Ethylene dibromide 
U077   107-06-2  Ethylene dichloride 
U359   110-80-5  Ethylene glycol monoethyl ether 
U115   75-21-8  Ethylene oxide (I,T) 
U116   96-45-7  Ethylenethiourea 
U076   75-34-3  Ethylidene dichloride 
U118   97-63-2  Ethyl methacrylate 
U119   62-50-0  Ethyl methanesulfonate 
U407   14324-55-1  Ethyl Ziram 
U396   14484-64-1  Ferbam 
U120   206-44-0  Fluoranthene 
U122   50-00-0  Formaldehyde 
U123   64-18-6  Formic acid (C, T) 
U124   110-00-9  Furan (I) 
U125   98-01-1  Furfural (I) 
U147   108-31-6  2,5-Furandione 
U213   109-99-9  Furan, tetrahydro- (I) 
U125   98-01-1  2-Furan carboxaldehyde (I) 
U124   110-00-9  Furfuran (I) 
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APPENDIX F (cont) 
 


 TOXIC (“U” Listed) EPA Listed Wastes 
 
Hazardous  Chemical  Substance 
Waste No.  Abstracts No.  
 
U206   18883-66-4  Glucopyranose, 2-deoxy-2-(3-methyl-3-nitrosoureido) 
      -D- 
U206   18883-66-4  D-Glucose, 2-deoxy-2-[[(methyl-nitrosoamino)- 
      carbonyl]amino]- 
U126   765-34-4  Glycidylaldehyde 
U163   70-25-7  Guanidine, N-methyl-N’-nitro-N-nitroso- 
U127   118-74-1  Hexachlorobenzene 
U128   87-68-3  Hexachlorobutadiene 
U130   77-47-4  Hexachlorocyclopentadiene 
U131   67-72-1  Hexachloroethane 
U132   70-30-4  Hexachlorophene 
U243   1888-71-7  Hexachloropropene 
U133   302-01-2  Hydrazine (R, T) 
U086   1615-80-1  Hydrazine, 1,2-diethyl- 
U098   57-14-7  Hydrazine, 1,1-dimethyl- 
U099   540-73-8  Hydrazine, 1,2-dimethyl- 
U109   122-66-7  Hydrazine, 1,2-diphenyl- 
U134   7664-39-3  Hydrofluoric acid (C, T) 
U134   7664-39-3  Hydrogen fluoride (C, T) 
U135   7783-06-4  Hydrogen sulfide 
U135   7783-06-4  Hydrogen sulfide H2S 
U096   80-15-9  Hydroperoxide, 1-methyl 1-phenylethyl- (R) 
U116   96-45-7  2-Imidazolidinethione 
U137   193-39-5  Indeno[1,2,3-cd]pyrene 
U375   55406-53-6  3-Iodo-2-propynyl n-butylcarbamate 
U396   14484-64-1  Iron, tris(dimethylcarbamodithioato-S,S’)-, 
U190   85-44-9  1,3-Isobenzofurandione 
U140   78-83-1  Isobutyl alcohol (I, T) 
U141   120-58-1  Isosafrole 
U142   143-50-0  Kepone 
U143   303-34-4  Lasiocarpine 
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APPENDIX F (cont) 
 


 TOXIC (“U” Listed) EPA Listed Wastes 
 
Hazardous  Chemical  Substance 
Waste No.  Abstracts No.  
 
U144   301-04-2  Lead acetate 
U146   1335-32-6  Lead, bis(acetato-O)tetrahydroxytri 
U145   7446-27-7  Lead phosphate 
U146   1335-32-6  Lead subacetate 
U129   58-89-9  Lindane 
U163   70-25-7  MNNG 
U147   108-31-6  Maleic anhydride 
U148   123-33-1  Maleic hydrazine 
U149   109-77-3  Malononitrile (I, T) 
U150   148-82-3  Melphalan 
U151   7439-97-6  Mercury 
U384   137-42-8  Metham Sodium 
U152   126-98-7  Methacrylonitrile (I, T) 
U092   124-40-3  Methanamine, N –methyl- (I) 
U029   74-83-9  Methane, Bromo- 
U045   74-87-3  Methyl chloride (I, T) 
U156   79-22-1  Methyl chlorocabonate (I, T) 
U226   71-55-6  Methyl chloroform 
U157   56-49-5  3-Methylchloranthrene 
U158   101-14-4  4,4’-Methylenebis(2-chloraniline) 
U068   74-95-3  Methylene bromide 
U080   75-09-2  Methylene chloride 
U159   78-93-3  Methyl ethyl ketone (MEK) (I, T) 
U160   1338-23-4  Methyl ethyl ketone peroxide (R, T) 
U138   74-88-4  Methyl iodide 
U161   108-10-1  Methyl isobutyl ketone (I) 
U162   80-62-6  Methyl methacrylate (I, T) 
U161   108-10-1  4-Methyl-2-pentanone (I) 
U164   56-04-2  methylthiouracil 
U010   50-07-7  Mitomycin C 
U365   2212-67-1  Molinate 
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APPENDIX F (cont) 
 


 TOXIC (“U” Listed) EPA Listed Wastes 
 
Hazardous  Chemical  Substance 
Waste No.  Abstracts No.  
 
U059   20830-81-3  5,12-Naphthacenedione, 8-acetyl-10[(3-amino-2,3,6- 
      trideoxy)-alpha-L-lyxo-hexopyranos) oxyl-7,8,9,10- 
      tetrahydro-6,8,11-trihydroxy-1-methoxy-, (8S-cis)- 
U167   134-32-7  1-Naphthalenamine 
U168   91-59-8  2-Naphthalenamine 
U026   494-03-1  Naphthalenamine, NN’-bis(2-chloroethyl)- 
U165   91-20-3  Naphthalene 
U047   91-58-7  Naphthalene, 2-chloro- 
U166   130-15-4  1,4-Naphthalenedione 
U236   72-57-1  2,7-Naphthalenedisulfonic acid, 3,3’-[(3,3’-dimethyl 
      [1,1’-biphenyl]-4,4’-diyl)bis(azo)bis[5-amino-4- 
      hydroxy]-tetrasodium salt 
U279   63-25-2  1-Naphthalenol, methylcarbamate 
U166   130-15-4  1,4-Naphthoquinone 
U167   134-32-7  alpha-Naphthylamine 
U168   91-59-8  beta-Naphthylamine 
U217   10102-454-1  Nitric acid, thallium (1+) salt 
U169   98-95-3  Nitrobenzene (I, T) 
U170   100-02-7  p-Nitrophenol 
U171   79-46-9  2-Nitropane (I, T) 
U172   924-16-3  N-Nitrosodi-n-butylamine 
U173   1116-54-7  N-Nitrosodiethanolamine 
U174   55-18-5  N-Nitrosodiethylamine 
U176   759-73-9  N-Nitroso-N-ethylurea 
U177   684-93-5  N-Nitrosodiethylamine 
U178   615-53-2  N-Notroso-N-methylurethane 
U179   100-75-4  N-Nitrosopiperidine 
U180   930-55-2  N-Nitrosopyrrolidine 
U181   99-55-2  5-Nitro-o-toluidine 
U193   1120-71-4  1,2-Oxathiolane,2,2-dioxide 
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APPENDIX F (cont) 
 


 TOXIC (“U” Listed) EPA Listed Wastes 
 


Hazardous  Chemical  Substance 
Waste No.  Abstracts No.  
 
U058   50-18-0  2H-1,3,2-Oxazaphosphosphorin-2-amine, N,N-bis 
      (2-chloroethyl) tetrahydro-, 2-oxide 
U115   75-21-8  Oxirane (I,T) 
U126   765-34-4  Oxiranecarboxyaldehyde 
U041   106-89-8  Oxirane, (chloromethyl)- 
U182   123-63-7  Paraldehyde 
U391   1114-71-2  Pebulate 
U183   608-93-5  Pentachlorobenzene 
U184   76-01-7  Pentachloroethane 
U185   82-68-8  Pentachloronitrobenzene (PCNB) 
See 
F027   87-86-5  Pentachlorophenol 
U161   108-10-1  Pentanol, 4-methyl- 
U186   504-60-9  1,3-Pentadiene (I) 
U187   62-44-2  Phenacetin 
U188   108-95-2  Phenol 
U048   95-57-8  Phenol, 2-chloro- 
U039   59-50-7  Phenol, 4-chloro-3-methyl 
U081   120-83-2  Phenol, 2,4-dichloro- 
U082   87-65-0  Phenol, 2,6-dichloro- 
U089   56-53-1  Phenol, 4,4’-(1,2-diethyl-1, 2-ethenediyl)bis-, (E)- 
U101   105-67-9  Phenol, methyl- 
U052   1319-77-3  Phenol, methyl- 
U132   70-30-4  Phenol, 2,2’-methylenebis[3,4,6-trichloro- 
U411   114-26-1  Phenol, 2-(1methylethoxy)-, methylcarbamate 
U170   100-02-7  Phenol, 4nitro- 
See 
F027   87-86-5  Phenol, pentachloro- 
See  
F027   58-90-2  Phenol, 2,3,4,6-tetrachloro- 
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APPENDIX F (cont) 
 


 TOXIC (“U” Listed) EPA Listed Wastes 
 
Hazardous  Chemical  Substance 
Waste No.  Abstracts No.  
 
See 
F027   95-95-4  Phenol, 2,4,5-trichloro- 
See 
F027   88-06-2  Phenol, 2,4,6-trichloro- 
U150   148-82-3  L-Phenylalanine, 4-[bis(2-chloroethyl)amino]- 
U145   7446-27-7  Phosphoric acid, lead(2+) salt (2:3) 
U087   3288-58-2  Phosphorodithioic acid, O,O-diethyl S-methyl ester 
U189   1314-80-3  Phosphorous sulfide (R)  
U190   85-44-9  Phthalic anyhdride 
U191   109-06-8  2-Picoline 
U179   100-75-4  Piperdine, 1-nitroso- 
U400   120-54-7  Piperdine, 1,1’-(tetrathiodicarbonothioy)-bis- 
U383   128-03-0  Potassium dimethyldithiocarbamate 
U378   51026-28-9  Potassium n-hydroxymethyl-n-methyldi-thiocarbamate 
U377   137-41-7  Potassium n-methyldithiocarbamate 
U192   23950-58-5  Pronamide 
U194   107-10-8  1-Propanamine (I, T) 
U111   621-64-7  1-Propanamine, N-nitorso-N-propyl- 
U110   142-84-7  1-Propanamine, N-propyl- (I) 
U066   96-12-8  Propane, 1,2-dibromo-3-chloro- 
U083   78-87-5  Propane, 1,2-dichloro- 
U149   109-77-3  Propanedinitrile 
U171   79-46-9  Propane, 2-nitro- (I, T) 
U027   108-60-1  Propane,2,2’-oxybis[2-chloro- 
U193   1120-71-4  1,3-Propane sultone 
See  
F027   93-72-1  Propanoic acid, 2-(2,4,5-trichlorophenoxy)- 
U235   126-72-7  1-Propanol, 2,3-dibromo-phosphate (3:1) 
U140   78-83-1  1-Propanol, 2-methyl- (I,T) 
U002   67-64-1  2-Propanone (I) 
U007   79-06-1  2-Propenamide 
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APPENDIX F (cont) 
 


 TOXIC (“U” Listed) EPA Listed Wastes 
 
Hazardous  Chemical  Substance 
Waste No.  Abstracts No.  
 
U084   542-75-6  1-Propene, 1,3-dichloro- 
U243   1888-71-7  1-Propene, 1,1,2,3,3,3-hexachloro- 
U009   107-13-1  2-Propenenitrile 
U152   126-98-7  2-Propenenitrile, 2-methyl- (I,T) 
U008   79-10-7  2-Propenoic acid (I) 
U113   140-88-5  2-Propenoic acid, ethyl ester (I) 
U118   97-63-2  2-Propenoic acid, 2-methyl-, ethyl ester 
U162   80-62-6  2-Propenoic acid, 2-methyl-, methyl ester (I,T) 
U373   112-42-9  Propham 
U411   114-26-1  Propoxur 
U194   107-10-8  n-Propylamine (I,T) 
U083   78-87-5  Propylene dichloride 
U387   52888-80-9  Prosulfocarb 
U148   123-33-1  3,6-Pyridazinedione, 1,2-dihydro 
U196   110-86-1  Pyridine 
U191   109-06-8  Pyridine, 2-methyl- 
U237   66-75-1  2,4-(1H,3H)-Pyrimidinone, 5-[bis(2-chloroethyl)amino] 
U164   56-04-2  4(1H)-Pyrimidinone,2, 3-dihydro-6-methyl-2-thioxo- 
U180   930-55-2  Pyrrolidine, 1-nitroso- 
U200   50-55-5  Reserpine 
U201   108-46-3  Resorcinol 
U202   ~81-07-2  Saccharin, & salts 
U203   94-59-7  Safrole 
U204   7783-00-8  Selenious acid 
U204   7783-00-8  Selenium dioxide 
U205   7488-56-4  Selenium sulfide 
U205   7488-56-4  Selenium sulfide SeS2 (R,T) 
U376   144-34-3  Selenium, tetrakis(dimethyldithiocarbamate) 
U015   115-02-6  L-Serine, diazoacetate (ester) 
U379   136-30-1  Sodium dibutyldithiocarbamate 
U381   148-18-5  Sodium diethyldithiocarbamate 
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APPENDIX F (cont) 
 


 TOXIC (“U” Listed) EPA Listed Wastes 
 
Hazardous  Chemical  Substance 
Waste No.  Abstracts No.  


 
U382   Sodium dimethyldithiocarbamate 
See  
F027   93-72-1  Silvex (2,4,5-TP) 
U206   18883-66-4  Streptozotocin 
U103   77-78-1  Sulfuric acid, dimethyl ester 
U277   95-06-7  Sulfallate 
U189   1314-80-3  Sulfur phosphide (R) 
U402   1634-02-2  Tetrabutylthiuram disulfide 
See 
F027   93-76-5  2,4,5-T 
U207   95-94-3  1,2,4,5-Tetrachlorobenzene 
U208   630-20-6  1,1,1,2-Tetrachloroethane 
U209   79-34-5  1,1,2,2-Tetrachloroethane 
U210   127-18-4  Tetrachloroethylene 
See 
F027   58-90-2  2,3,4,6-Tetrachlorophenol 
U213   109-99-9  Tetrahydrofuran (I) 
U401   97-74-5  Tetramethylthiuram momosulfide 
U366   533-74-4  2H-1,3,5-Thiadiazine-2-thione, tetrahydro-3,5- 
      dimethyl- 
U214   563-68-8  Thallium (I) acetate 
U215   6533-73-9  Thallium (I) carbonate 
U216   7791-12-0  Thallium (I) chloride 
U216   7791-12-0  Thallium chloride Ticl 
U217   10102-45-1  Thallium (I) nitrate 
U218   62-55-5  Thioacetamide 
U410   59669-26-0  Thiodicarb 
U153   74-93-1  Thiomethanol (I, T) 
U402   1634-02-2  Thioperoxydicarbonic diamide, tetrabutyl 
U403   97-77-8  Thioperoxydicarbonic diamide, tetraethyl 
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APPENDIX F (cont) 
 


 TOXIC (“U” Listed) EPA Listed Wastes 
 
Hazardous  Chemical  Substance 
Waste No.  Abstracts No.  


 
U244   137-26-8  Thioperoxydicarbonic diamide [(H2N)C(S)]2S2,  
      tetramethyl- 
U409   23564-05-8  Thiophanate-methyl 
U219   62-56-6  H2N Thiourea 
U244   137-26-8  Thiram 
U220   108-88-3  Toluene 
U221   25367-45-8  Toluenediamine 
U223   26471-62-5  Toluene diisocyanate (R, T) 
U328   95-53-4  o-Toluidine 
U353   106-49-0  p-Toluidine 
U222   636-21-5  o-Toluidine hydrochloride 
U389   2303-17-5  Triallate 
U011   61-82-5  1H-1,2,4-Triazol-3-amine 
U227   79-00-5  1,1,2-Trichloroethane 
U228   79-01-6  Trichloroethylene 
U121   75-69-4  Trichloromonofluoromethane 
U404   101-44-8  Triethylamine 
See 
F027   95-95-4  2,4,5-Trichlorophenol 
See 
F027   88-06-2  2,4,6-Trichlorophenol 
U234   99-35-4  1,3,5-Trinitrobenzene (R, T) 
U182   123-63-7  1,3,5-Trioxane,2,4,6-trimethyl- 
U235   126-72-7  Tris(2,3-dibromopropyl) phosphate 
U236   72-57-1  Trypan blue 
U237   66-75-1  Uracil mustard 
U176   759-73-9  Urea, N-ethyl-N-nitroso- 
U177   684-93-5  Urea, N-methyl-N-nitroso- 
U385   1929-77-7  Vemolate 
U043   75-01-4  Vinyl chloride 
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APPENDIX F (cont) 
 


 TOXIC (“U” Listed) EPA Listed Wastes 
 
Hazardous  Chemical  Substance 
Waste No.  Abstracts No.  


 
U248   ~81-81-2  Warfarin, & salts, when present at concentrations of  
      0.3 % or less 
U239   1330-20-7  Xylene (I) 
U200   50-55-5  Yohimban-16-carboxylic acid, 11, 17-dimethoxy-18- 
      [3,4,5-trimethoxybenzoyl)oxy]-, methyl ester, (3beta, 
      16beta, 17alpha, 18beta, 20alpha)- 
U407   14324-55-1  Zinc, bis(diethylcarbamodithioato-S,S’)- 
U249   1314-84-7  Zinc, phosphide Zn3P2, when present at  
      concentrations of 10% or less 
 
~ CAS Number given for parent compound only 
 
(T) = Toxicity 
(R) = Reactivity 
(I)  =  Ignitability 
(C) = Corrosivity 
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APPENDIX G 
 


 Toxicity Characteristic EPA Listed Wastes  
(TCLP) 


(40 CFR Part 261.24) 
 
EPA HW No.4  Contaminant   CAS No.2   Regulatory 
Level                 (mg/L) 
 
D004    Arsenic   7440-338-2   5.0 
D005    Barium   7440-338-2   100.0 
D018    Benzene   71-43-2   0.5 
D006    Cadmium   7440-43-9   1.0 
D019    Carbon tetrachloride 56-23-5   0.5 
D020    Chlordane   57-74-9   0.03 
D021    Chlorobenzene  108-90-7   100.0 
D022    Chloroform   67-66-3   6.0 
D007    Chromium   7440-47-3   5.0 
D023    o-Cresol   95-48-7   4200.0  
D024    m-Cresol   108-39-4   4200.0 
D025    p-Cresol   106-44-5   4200.0 
D026    Cresol        4200.0 
D016    2,4-D    94-75-7   10.0 
D027    1,4-Dichlorobenzene 106-46-7   7.5 
D028    1,2-Dichloroethane  107-06-2   0.5 
D029    1,1-Dichloroethylene 75-35-4   0.7 
D030    2,4-Dinitrotoluene  121-14-2   30.13 
D012    Endrin    72-20-8   0.02 
D031    Heptachlor    76-44-8   0.008 
D032    Hexachlorobenzene  118-74-1   30.13 
D033    Hexachlorobutadiene 87-68-3   0.5 
D034    Hexachloroethane  67-72-1   3.0 
D008    Lead    7439-92-1   5.0 
D013    Lindane   58-89-9   0.4 
D009    Mercury   7439-97-6   0.2 
D014    Methoxychlor   72-43-5   10.0 
D035    Methyl ethyl ketone  78-93-3   200.0 
D036    Nitrobenzene   98-95-3   2.0 
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APPENDIX G (cont) 
 


 Toxicity Characteristic EPA Listed Wastes  
(TCLP) 


   
EPA HW No.4  Contaminant   CAS No.2   Regulatory 
Level                 (mg/L) 
 
D037    Pentachlorophenol  87-86-5   100.0 
D038    Pyridine   110-86-1   35.0 
D010    Selenium   7782-49-2   1.0 
D011    Silver    7440-22-4   5.0 
D039    Tetrachloroethylene  127-18-4   0.7 
D015    Toxaphene   8001-35-2   0.5 
D040    Trichloroethylene  79-01-6   0.5 
D041    2,4,5-Trichlorophenol 95-95-4   400.0 
D042    2,4,6-Trichlorophenol 88-06-2   2.0 
D017    2,4,5-TP (Silvex)  93-72-1   1.0 
D043    Vinyl Chloride  75-01-4   0.2 
 
 
1 Hazardous waste number. 
 
2      Chemical abstracts service number. 
 
3 Quantitation limit is greater than the calculated regulatory level.  The quantitation limit therefore becomes the regulatory level. 
 
4      If o-, m-, and p-Cresol concentrations cannot be differentiated the total cresol (D026) concentration is used.  Regulatory level of total 


cresol is 200 mg/l 





		APPENDIX D (cont) 

		Radioactive Waste Acceptance Form 

		“RADIOACTIVE WASTE ACCEPTANCE FORM” 

		Section (1) Generator Container ID Number 
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Control of HazardsControl of HazardsControl of HazardsControl of Hazards


The primary means to control occupational diseases caused by 
breathing contaminated air is through the use of feasible 
engineering controls, such as enclosures, confinement of 
operations, ventilation, or substitution of less toxic materialsp , ,
When effective engineering controls are not feasible, or while 
they are being instituted, appropriate respirators shall be used 


t t thi t d dpursuant to this standard
Employer shall provide respirators, when necessary, which are 
applicable and suitable for the purpose intendedpp p p
Employer shall be responsible for establishment and 
maintenance of a respirator program.  ESH&A administers the 
respirator program for Ames Laboratoryrespirator program for Ames Laboratory.







Employee ExposureEmployee Exposure


Exposure to a concentration of an 
airborne contaminant that would occur ifairborne contaminant that would occur if 
the employee were not using respiratory 
protection.p







Respirator Components & DesignRespirator Components & Design


Mask, inhalation valve, exhalation valve, straps.


M k l d id /filMore on mask styles and cartridges/filters…….







Tight Tight --Fitting CoveringsFitting Coverings


Quarter Mask Half Mask


Full Facepiece Mouthpiece/Nose Clamp







FilterFilter
A component used in respirators to remove 
solid or liquid aerosols from the inspired air.  
Also called air purifying elementAlso called air purifying element.







Hi h Effi i P ti l t Ai Filt (HEPA)Hi h Effi i P ti l t Ai Filt (HEPA)High Efficiency Particulate Air Filter (HEPA)High Efficiency Particulate Air Filter (HEPA)


Filter that is at least 99.97% efficient 
in removing monodisperse particles 
of 0 3 micrometers in diameterof 0.3 micrometers in diameter.







Canister or CartridgeCanister or Cartridge


A container with a filter, sorbent, or catalyst, or combination 
of these items, which removes specific contaminants from 
the air passed through the containerthe air passed through the container.







Service LifeService Life


The period of time that a respirator, filter or sorbent, 
or other respiratory equipment provides adequate p y q p p q
protection to the wearer.


Change out schedule: particulates, chemicalsg p ,







EndEnd--ofof--ServiceService--Life Indicator (ESLI)Life Indicator (ESLI)


A system that warns the user of the approach of the end 
of adequate respiratory protection; e.g., the sorbent is 
approaching saturation or is no longer effectiveapproaching saturation or is no longer effective.







Negative Pressure RespiratorNegative Pressure Respirator


A respirator in which the air pressure inside the 
facepiece is negative during inhalation with p g g
respect to the ambient air pressure outside the 
respirator.







Filtering FacepieceFiltering Facepiece
(Dust Mask)(Dust Mask)


A negative pressure particulate respirator with a filter 
as an integral part of the facepiece or with the entire 
facepiece composed of the filtering mediumfacepiece composed of the filtering medium.







AirAir--Purifying Respirator (APR)Purifying Respirator (APR)


A respirator with an air-purifying filter, cartridge, or 
canister that removes specific air contaminants by 


i bi i h h h i if i lpassing ambient air through the air-purifying element.







Positive Pressure RespiratorPositive Pressure Respirator


A respirator in which the pressure inside the 
respiratory inlet covering exceeds the ambient p y g
air pressure outside the respirator.







SelfSelf--Contained Breathing Apparatus (SCBA)Contained Breathing Apparatus (SCBA)


An atmosphere-supplying respirator for which the breathing 
air source is designed to be carried by the user.







User Seal CheckUser Seal CheckUser Seal CheckUser Seal Check


An action conducted by the respirator user to determine 
if the respirator is properly seated to the face.


Positive Pressure CheckPositive Pressure Check Negative Pressure CheckNegative Pressure CheckPositive Pressure CheckPositive Pressure Check Negative Pressure CheckNegative Pressure Check







Qualitative Fit Test (QLFT)Qualitative Fit Test (QLFT)


A pass/fail fit test to assess the adequacy of respirator fit 
that relies on the individual’s response to the test agent.







Q tit ti Fit T t (QNFT)Q tit ti Fit T t (QNFT)Quantitative Fit Test (QNFT)Quantitative Fit Test (QNFT)
An assessment of the adequacy of respirator fit byAn assessment of the adequacy of respirator fit by 
numerically measuring the amount of leakage into 
the respirator.







Fit FactorFit Factor


A quantitative estimate of the fit of a particular respirator 
to a specific individual, and typically estimates the ratio:p , yp y


Concentration of a substance in ambient airConcentration of a substance in ambient air


Concentration inside the respirator when worn







Selection of RespiratorsSelection of Respirators
E l t l t d id i tEmployer must select and provide an appropriate 
respirator based on the respiratory hazards to which 
the worker is exposed and workplace and user factors p p
that affect respirator performance and reliability.







Medical EvaluationMedical EvaluationMedical EvaluationMedical Evaluation


Must provide a medical evaluation to determine employee’sMust provide a medical evaluation to determine employee s 
ability to use a respirator, before fit testing and use
Frequency of medical exam is age dependent:
<35 years-every 5 years after baseline
35-44 years-every 2 years after baseline
>44 years-every 1 year after baseline







Fit TestingFit TestingFit TestingFit Testing
Before an employee uses any respirator with a 
negative or positive pressure tightnegative or positive pressure tight--fittingfitting facepiecefacepiece, 
the employee must be fit tested with the same make, 
model style and size of respirator that will be usedmodel, style, and size of respirator that will be used.







Fit TestingFit Testing
Employees using tight-fitting facepiece respirators must 
pass an appropriate qualitative fit test (QLFT) orpass an appropriate qualitative fit test (QLFT) or 
quantitative fit test (QNFT):


prior to initial use,
whenever a different respirator facepiece (size, style, 
model or make) is used, and
at least annually thereafterat least annually thereafter


Must conduct an additional fit test whenever the employee 
reports, or the employer or PLHCP makes visual p , p y
observations of, changes in the employee’s physical 
condition (e.g., facial scarring, dental changes, cosmetic 
surgery or obvious change in body weight) that couldsurgery, or obvious change in body weight) that could 
affect respirator fit







Use of RespiratorsUse of RespiratorsUse of RespiratorsUse of Respirators
Facepiece Seal ProtectionFacepiece Seal Protection


Respirators with tight-fitting facepieces must not be worn 
by employees who have facial hair or any condition that 
interferes with the face to facepiece seal or valve functioninterferes with the face-to-facepiece seal or valve function
Corrective glasses or goggles or other PPE must be worn 
in a manner that does not interfere with the face-to-
facepiece seal
Employees wearing tight-fitting respirators must perform a 


l h k h ti th t th i t iuser seal check each time they put on the respirator using 
the procedures in Appendix B-1 or equally effective 
manufacturer’s proceduresp







Use of Respirators Use of Respirators 
Continuing Respirator EffectivenessContinuing Respirator Effectiveness


Maintain appropriate surveillance of work area conditions and pp p
degree of exposure or stress;  reevaluate the respirator’s 
effectiveness when it may be affected by changes in these
Employees must leave the respirator use area:Employees must leave the respirator use area:


to wash their faces and respirator facepieces as necessary
if they detect vapor or gas breakthrough, changes inif they detect vapor or gas breakthrough, changes in 
breathing resistance, or leakage of the facepiece
to replace the respirator or filter, cartridge, or canister


If employee detects vapor or gas breakthrough, changes in 
breathing resistance, or leakage of the facepiece, employer 
must replace or repair the respirator before allowing employeemust replace or repair the respirator before allowing employee 
to return to the work area







Maintenance and CareMaintenance and CareMaintenance and CareMaintenance and Care


Provide each user with a respirator that is
clean, sanitary and in good working order
Use procedures in Appendix B 2 orUse procedures in Appendix B-2 or
equivalent manufacturer’s recommendations
Clean and disinfect at the following intervals:


as often as necessary when issued for
exclusive use
before being worn by different individuals when issued tobefore being worn by different individuals when issued to 
more than one employee
after each use for emergency respirators and those used g y p
in fit testing and training







Any questions?Any questions?y qy q


On to the fit test……...On to the fit test……...









